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Tém tat. Tinh tuong thich gita cac thanh phan va ham luong khédng nguyén trong vic xin két hop 1a
nhitng yéu t& quan trong quyét dinh tinh an toan, hi¢u luc va d6 n dinh ctia vac xin d6. D€ phat trién
véc xin bach hau - uén van - ho ga vo bao (DTaP) tai Vién Vac xin va Sinh phdm y t& (IVAC), chiing
toi danh gia tinh tuwong thich gitta cac thanh phan va t6i vu hoa ham lugng khang nguyén trong céng
thitc vac xin. Cac thanh phan trong cong thitc vac xin DTaP bao gom khang nguyén udn van (T),
khang nguyén bach hau (D), doc t6 ho ga téi t8 hop (rPT), yéu t6 ngung két hong cau dang soi (FHA)
va ta chat nhom hydroxide duoc danh gia tinh twong thich bang cac phuong phap hod ly va mién dich
hoc. Phan mém Design Expert version 12 duoc st dung d€ t6i wu hoa ham luong khang nguyén cho
cong thiec vac xin DTaP. Két qua thit nghiém xéc dinh déc tinh héa 1y va tinh sinh mién dich ctia san
pham phdi trdn tit cac khdng nguyén nay va ta chdt nhém hydroxide da cho thdy cac thanh phan c6 su
twong thich véi nhau. Ching t6i da xac dinh dugc cong thire vac xin t8i wu véi ham luwong cac thanh
phan D, T, rPT, FHA va Al* [an lwet 1a 40 Lf/mL, 20 Lf/mL, 10 pg/mL, 20 ug/mL va 0,6 mg/mL tuong
tng voi gia tri cdng hiéu bach hau la 94,47 IU/mL; uén van la 107,86 IU/mL; ho ga la 9,65 IU/mL phu
hop vdi yéu cau tiéu chuan chét luong theo quy dinh ctia Dugc dién Viét Nam V, 2018 ciia BO Y t€ va
T& chiic Y t& thé gidi cho véc xin DTaP.
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Abstract. Compatibility between components and the amount of antigens in combination vaccines are
important factors determining the safety, efficacy, and stability of that vaccine. To develop the
diphtheria-tetanus-acellular pertussis (DTaP) vaccine at the Institute of Vaccines and Medical
Biologicals (IVAC), we evaluated the compatibility among the components and optimized the amount
of antigens in the vaccine formulation. The antigen components, including tetanus antigen (T),
diphtheria antigen (D), and recombinant pertussis toxoid (rPT), together with filamentous
haemagglutination factor (FHA), and aluminum hydroxide adjuvant, were evaluated for compatibility
by using physicochemical and immunological methods. Design Expert version 12 software was used to
optimize the amount of each antigen in the DTaP vaccine formulation. The results show that the
components are compatible with each other. The optimal DTaP vaccine formula contains 40 Lf/mL D,
20 Lf/mL T, 10 ug/mL rPT, 20 ug/mL FHA, and 0.6 mg AI**/mL, respectively, corresponding to the
diphtheria potency of 94,47 IU/mL, tetanus potency of 107,86 IU/mL, and pertussis potency of 9,65
IU/mL. The DTaP vaccine developed by IVAC meets the standard of the Vietnamese Pharmacopoeia V,

2018 of the Ministry of Health and WHO.
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1 Méb dau

Nhiém trung van la nguyén nhan hang dau
gdy ra cac van dé vé bénh tat va t vong O tré
dudi ndm tudi; phan 16n trong s6 d6 c6 thé duoc
phong ngita bang cach tiém chting. Tuy nhién,
viéc tiém qud nhiéu loai vic xin cho tré trong
nhitng ndm dau doi lam cho cha me dé dang bo
quén lich tiém chung cua tré, tang chi phi tiém
chung va chi phi tham kham. Véc xin két hop c6
thé la giai phap cho nhitng vdn dé nay khi mot
loai vac xin ¢ thé phong ngtra dugc nhiéu tac
nhan gay bénh [1]. Véc xin két hop thanh cong
dau tién bao gom giai doc t6 bach hau, giai doc t&
udn van, vi khuan ho ga bét hoat va ta chat chira
nhdm thanh mot san pham duy nhat c6 tén vac
xin bach hau — uén van - ho ga (DTP), duoc st
dung dé€ tiém chung cho tré em vao ndm 1948 [2].
Tuy nhién, vic xin nay c6 nhitng han ché nhat
dinh do ti 1¢ phan Gng phu kha cao ma phan 16n
do thanh phan ho ga toan t€ bao (WP) gay ra. Viéc
thay thé thanh phan ho ga toan t& bao bang cac
khang nguyén vd bao (aP) it gay phan tng hon
vao dau nhitng nam 1980 da cai thién dang ké ho
S0 an toan ctia loai vac xin nay, ciing nhw cac vac
xin két hop 4, 5 hay 6 thanh phan dua trén nén
tang ctia véc xin DTaP [3, 4].

Tai Viét Nam, cic vic xin két hop chtra
thanh phan bach hau, uén van, ho ga dwgc st
dung thuong xuyén trong Chuwong trinh Tiém
chiing mé réng qudc gia cho tré em dudi 5 tudi.
Tuy nhién, cac vu dich bénh ho ga va bach hau
lién ti€p duogc bdo cao trong nhitng nam gan day.
biém dac biét 1a bénh ¢d xu hudéng xay ra ¢ tré
l6n va ngwoi 16n, tap trung & vung ndi va cao
nguyén (d6i véi bénh bach hau) va rai rac ¢ tat ca
cac tinh thanh trong ca nudc d6i véi bénh ho ga
[5, 6]. Nguyén nhan c6 thé do s suy giam mién
dich bao vé ddi vd6i cac bénh nay do ty 1é bao phu
thdp cac mdii tiém nhac lai khi tré tir 12-18 thang
tudi va khi tré 16n hon ¢ Itva tudi bit dau di hoc.
Trong khi vac xin két hop chtta thanh phan ho ga
toan t&€ bao chi duoc st dung cho tré em duwdi 48
thang tudi thi cdc véc xin chtta thanh phan ho ga
v6 bao duoc chi dinh st dung rdng rai hon, cho ca
d6i twong tré nho, tré lon va nguoi lon. Tuy
nhién, hién nay cac vac xin nay hoan toan phai
nhap ngoai véi gia thanh cao ¢ dang vac xin dung
cho tré nho hodc nguoi 1én, ma chwa cé vic xin
phut hop véi nhém tré 16n tit 5 dén 10 tudi. Do do,
diéu can thiét 1a Viét Nam phai phat trién cac vac
xin két hop chita thanh phan bach hau, uén van
va ho ga vo bao, ddc biét 1a cac véc xin st dung
trong cac chién dich tiém nhic lai 6 d6i twgng tré

lén va ngwoi 16n nhu cdc vac xin Diptheria
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Tetanus acellular Pertussis (DTaP) va Tetanus
reduce diptheria pertussis (Tdap). D€ dap ung
nhu cau trén, Vién VAc xin va Sinh pham y t&
(IVAC) nhidm dén muc tiéu dai han la phét trién
cac vac xin két hop chita thanh phan ho ga vo bao,
trudc tién 1a vac xin DTaP huéng dén viéc cung
c&p mot loai vac xin chat lugng cao, c6 gia thanh
hop 1y va san c¢6 cho moi d6i tuwong tré em cd thé

tiép can.

Nhiing loi ich cua vic xin két hop da duoc
chiing minh qua thuc t&€ nhu giam s6 lan tiém,
giam s0 lan thdm kham, giam chi phi viéc quan ly
lwu trie vac xin, tdang kha nang tuan thu lich tiém
chung va cai thién viéc luu gitt va theo doi ho so
cta tré dwoc tiém chung [7]. Tuy vay, viéc phat
trién vac xin két hop méi thuong gay ra nhiing
kho khan 16n ¢ cac giai doan san xuét, thir nghiém
va tiém chung. P9 la nguy co giam hiéu qua hodc
tinh an toan ctia vic xin so véi viéc tiém ting loai
vac xin riéng lé. Tinh an toan, hiéu qua va kha
nang sinh mién dich ctia vic xin két hop c6 thé bi
anh huwong do twong tac gitta cac khang nguyén
véi nhau, gitta khang nguyén véi cac thanh phan
khac nhu ta chat, t4 duoc, chit 6n dinh va chat
béo quan. Diéu quan trong nhat 1a véc xin két hop
phai chiing minh duwgc sy On dinh trong sudt
vong doi san pham cua no6 [3]. Tuong tac héa hoc
hogc vat 1y gifta cdc thanh phan trong véc xin két
hop c6 thé dan dén thay d6i dap ting mién dich
ddi véi vac xin [8]. Twong tac mién dich gitta cac
thanh phan khéng nguyén ctia vac xin két hop c6
thé tao nén tinh trang canh tranh khéng nguyén
lam giam hiéu lyc cia mot hay nhiéu thanh phan
nhw khang nguyén polysaccharide cong hop lam
giam cong hiéu ctia thanh phan udn van trong vac
xin 5 trong 1. Twong tac nay ciing cé thé dan dén
kha nang ting cuong dap tng mién dich véi cac
thanh phan riéng 1é nhue xay ra trong vic xin ho
ga toan t&€ bao khi két hop véi khang nguyén bach
hau va udn van. Thong thuong, su két hop nhiéu
vac xin thuwong v6 hiéu hod 1an nhau hojc lam

giam ddp tGng mién dich cia mot hodc nhiéu
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thanh phan vic xin [8, 9]. Cac loai vic xin DTaP ti
cac nha san xudt khac nhau cé thanh phan khang
nguyén twong tw nhau, nhung diém khac biét
chinh lién quan dén s6 lugng cac khang nguyén
ho ga tinh ché st dung va phuong phéap giai doc
cac thanh phan nay [10]. Vac xin DTaP ctia IVAC
duoc phdi tron tir khang nguyén doc td ho ga tai
t0 hop giai doc gen (rPT) va khang nguyén ngung
két hong cau dang s¢i (FHA) hap phu c6 nguon
goc tir Bionet, Thai Lan, trong khi d6 thanh phan
bach hau, udn van dwoc san xuét tai IVAC va ta
chdt nhom hydroxide dwgc Croda, Pan Mach,
cung cdp. Trong nghién cttu nay, chung t6i phan
tich sdu vé cac tuong tac ly hda gitta khang
nguyén va ta chat cling nhu t6i vu hda cac twong
tac d6 d€ lam ndi bat bao cao lién quan dén teong
tac khang nguyén — ta chét va t6i wu hda cac cong
thitc vic xin d€ dat duoc dd 6n dinh va hoat tinh
sinh hoc cua vic xin DTaP cua IVAC.

2 Déi twong va phuwong phéap

21 Déitugng

Vac xin DTaP phdi hop tir cic khéng
nguyén bach hau (D) 16 s6 PD.0819 va khang
nguyén uén van (T) 16 s6 PT.0519 c6 ngudn goc tir
IVAC, Viét Nam. Cac khang nguyén ho ga vo6 bao
hap phu riéng 1é gom khang nguyén doc td ho ga
tai t6 hop (rPT-recombinant Pertussis Toxin, 16 s&
AE 8004) va khang nguyén ngung két hong cau
dang soi (FHA-Filamentous Haemagglutinin, 16
s6 AF 8002) c6 ngudn gdc tir cong ty Bionet, Thai
Lan, va ta chat Alhydrogel 1,3% hang Croda, Dan
Mach (16 s6 5621).

Cac vac xin d8i chiing gom vac xin DTaP
ctia Bionet, Thai Lan, (16 s8 AN 8001) va vic xin
Tetraxim™, Sanofi, Phap (16 s6 V3L951V).
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2.2 Phwong phap
Xac dinh dic tinh ctia khang nguyén va ta chit
Céc tiéu chi kiém tra bao gom: ham luong
khang nguyén D va T (phuwong phdp lén bong
gitta khang nguyén voi khang thé€ khang bach
hau, uén van twong utng), ham luong Al*
(phwong phap Complexon), d6 sach khang
nguyén T va D (ty 1é gitta ham luong khang
nguyén va protein tong s6 trong 1 mg nito protein
(N-P), ham luwong endotoxin (phuwong phap gel-
clot). Tat ca cac phuwong phap trén déu duwoc md ta
trong Duoc dién Viét Nam V, 2018 (DDVN V,
2018) [11]. Kich thudc hat, dién thé Zeta duwoc do
trén thiét bi Nano Particle Analyzer SZ-100
(Horiba, Nhat Ban), diém dé’mg dién (plI) duoc xac
dinh dua trén sy két tua cua protein tai diém
dang dién khi tao cac pH khac nhau [12]. D hap
phu duoc xac dinh dua theo ty 1é phan tram gitra
ham lwong khang nguyén hap phu trén ta chat so
v6i ham lwong khang nguyén tong so. Do hap
phu ctia cac khang nguyén thanh phan trong vac
xin hdp phu nhom hydroxide phai dat t&i thiéu
80%. Trong d6, ham luong D va T xé4c dinh bang
phuong phap lén bong [11], rPT va FHA xac dinh
bang phuong phap ELISA (do Bionet, Thai Lan,
phat trién), st dung khang thé th nhat la JNIH
12 (d8i véi PT) va JNIH 11 (d8i véi FHA) ctia Vién
Tiéu chuan va Kiém soat Sinh hoc Qudc gia Anh
(NIBSC), khang thé thit 2 la cong hop dé khang
chudt gan PO (Abcam).

Tinh dac hiéu khang nguyén duoc xac dinh
béng phuong phap Western Blot [13], st dung
mang nitrocellulose (Invitrogen, IB23002) va
khang thé tha 2 la cong hop tho khang ngua (Fc)-
HRP (Sigma, SAB3700152-1,5MG) d6i véi D va T
va cong hop dé khang chuot H+L (Thermo Fisher
Scientific, AP124P) d6i v6i rPT va FHA).

Chuén bi cac vic xin hdp phu bach hiu, uén van
riéng 1é va vac xin DTaP

Dé danh gid d) toan ven va tinh tuong
thich gitra cac khang nguyén sau hap phu, chung
t6i chuan bi vac xin hdp phu DtaP, mdi loai 3 16
(100 mL/16) véi ham luong twong tng nhw sau: D:
40 Lf/mL, T: 20 Lf/mL, rPT: 10 ug/mL, FHA: 20
pg/mL va Al**: 0,6 mg/mL.

D€ t6i wu hod ham luong khang nguyén
trong cong thitc vac xin DTaP, ching t6i dua vao
cac cong thitc véc xin thuong mai hién c6 trén thé
gioi [3], khuyén cdo ctia hang Bionet, Théi Lan, va
stt dung thiét ké Box-Behnken (phan mém Design
Expert version 12) voi ham luong ly thuyét cua
cac khang nguyén D (30-35-40 Lf/mL), T (12-16-
20 Lf/mL), rPT (10-12 pg/mL), FHA (20-25
pug/mL) va t4 chat Alhydrogel 1,3% (0,6 mg
Al¥/mL) v6i thé tich 100 mL cho mdi cong thirc.
Cong thttc vic xin DTaP dugc chon phai théa
man cac diéu kién vé cam quan, an toan chung va
cong hiéu cua cac thanh phan bach hau, uén van
va ho ga theo khuyén cdo caa DDVN V, 2018, va
T& chiic Y & thé gidi d6i véi véac xin DTaP.

Péanh gia tinh twong thich vé héa ly cta cac
thanh phin trong vac xin DTaP

Céc tiéu chi danh gia tinh tuwong thich vé
hoéa 1y bao gom cam quan, pH theo huéng dan
ctia DDVN V, 2018, cho véc xin hap phu két hop
va do hdp phu cua cac thanh phan khang nguyén.

Panh gia tinh sinh mién dich caa vac xin DTaP
trén mé hinh chuét nhat

Xac dinh hiéu gia khang thé khang bach
hau (anti-D), udn van (anti-T), ho ga vo bao (anti-
PT va anti-FHA): Gay mién dich trén chudt nhat
trang Mlac:ICR. Mbi ca thé chudt nhat (Mlac: ICR,
4-6 tuan tudi) trong mét nhém (10 con/nhém)
duoc tiém 3 liéu (0,125 mL) hodc véc xin DTaP
(trong 1 mL c6 40 Lf D, 20 Lf T, 10 pg rPT, 20 ug
FHA, 0,6 mg Al**) hodc vic xin d8i ching DTaP
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(Bionet, Thai Lan) hay Tetraxim™ (Sanofi, Phap)
v6i khoang cach gitra cac liéu tuwong tng la 2 tuan
va 15 tuan. Huyét thanh mién dich tach tir mau
chudt duoc 1dy trude tiém, sau tiém liéu thit hai 14
ngay va liéu th¢ ba 21 ngay (Hinh 1a). Chuan d¢
khang thé khang bach hau va uén véan trong
huyét thanh mién dich bang phan tng e ché
mién dich gan men (Toxin Binding Inhibition -
ToBI) [14] va khéng thé khang PT va FHA bang
phan tng ELISA gian tiép [15]. Yéu cau dap ung
khang thé khang cac khang nguyén thanh phan
trong vac xin DTaP khong thap hon so véi dap
tng khang thé cta cac khang nguyén don hap

v A .
phu hodc khong hap phu.
R N N
A N N N
} T Mii tiém 1 Miii tiém 2 —— Mai tiom 3 ;
4 d d
/ +2tuan / +15tun /
Lay mau 1 Liy mau 2 Liy mau 3
Mi tiém 2 + 14 ngay Maitiem 3 + 21 ngdy
B Thir
thach
\ Ching BP 18232 (105 CFUImI) P il
ing m 2
AN \ 50pl/con/nhé mii khuan I:‘f’.
Wi tiom 1 200y 2tudn 830 phol
——-Miitiém i tém

. Gidiphdu 5 chudt So sanh s6

Chudt ICR 15 con/nhém » CFU/m
Nhom 1: DTaP (IVAC) — Nhom 2: DTaP (Bionet) 5008y | Gisi phau 5 chudt trung blanh
Nhom 3: Tetraxim (Sanofi) - Nhom 4: Dung dich PBS X 9"‘:,“ <
2 iéu - 0,125 mi/lidu/DD 8198 Giai phiu 5 chust nhom

Hinh 1. M6 hinh nghién cttu tinh sinh mién dich va
hiéu qua bao vé chéng nhiém khuén ctia vac xin DTaP
(a) So d6 giy mién dich danh gid ddp g khing thé khing
bach iy, udn vdn va ho g& aP ciia vic xin DTaP. (b) Mo
hinh thir thich bang dwong niém mac ddnh gid higu qud bdo
vé chong nhiém khudn ho ga ciia vic xin DTaP [15].

Dénh gia hiéu qua bao v¢ chong nhiém khuan
ho ga cua vac xin DTaP

Cac nhém chudt (Mlac:ICR, 3-4 tuan tudi)
duoc gay mién dich va thtt thach nhu mo ta o
Hinh 1b. T4t ca chudt dugc thir thach bang duong
nho mii hén dich ching vi khudn B. pertussis
18323 (50 pL/con, 10° CFU/mL) vao ngay thi 14
sau liéu tiém thit hai. Vi khuan ho ga dwgc phan
lap bang cach nudi cdy trén moi treong thach BG
chtta 30% mau ctru twoi tlr mau bénh pham la
huyén phit md phdi ctia mdi con chudt trong
nhom gom 5 con tai cac thoi diém 2 gio, 5 ngay va

8 ngay sau tht thach. S& luong vi khudn ho ga
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phan lap duwoc cta mdi con chudt dwoc tinh
(CFU/phoi) va so sanh véi s6 CFU trung binh ctia

nhom chitng tiém PBS.

Xac dinh cong hiéu ctia cac thanh phan khéang
nguyén trong vic xin DTaP

Céc d6 pha loang ctia vic xin mau tht va
vic xin mau chuin duoc gay mién dich cho chuét
lang (Mlac:DH, 4-6 tuan tudi) d6i véi bach hau
hodc chudt nhit (Mlac:ICR, 4-6 tuan tudi) d6i véi
udn van va ho ga vé bao. Sau thoi gian mién dich,
tat ca dong vat duoc thir thach véi doc t6 bach
hau, udn véan hoac chung vi khuan ho ga doc luc
B. pertussis ATCC 18323. Cong hiéu duoc xac dinh
duea trén liéu bao vé 50% (EDso) clia vic xin thit so
v6i vic xin mAu chudn va dwoc biéu thi béng
TU/mL [12]. Cong hiéu ctia véc xin DTaP dat yéu
cau khi cong hiéu thanh phan bach hau (D) = 60
IU/mL (CI: 50-200%, LL > 60 IU/mL); cdng hiéu
uén van (T) = 80 IU/mL (CI: 50-200%, LL > 80
IU/mL); cong hiéu ho ga (aP) =2 8 IU/mL (LL > 4
IU/mL) [11].

Danh gia an toan chung ctia vac xin DTaP

An toan chung ctia vac xin DTaP dwoc thir
trén hai cid thé chuot lang (Mlac:DH, 250-300
g/con) va nam ca thé chudt nhat (Mlac:ICR, 18-22
g/con). Tiém vic xin DTaP vao 8 bung ctia chudt
v6i liéu tiém 0,5 mL (1 liéu tiém cho nguoi — 1
SHD) cho mdi ca thé chudt nhit hodc chudt lang.
Chudt duoc theo doi trong sudt 7 ngay. Thi
nghiém dat yéu cau khi tat ca con chudt déu song,
khoe manh, khong cé biéu hién bénh ly va tang
can so voi ngay dau tién.

Tat ca chudt dung trong cac thi nghiém déu
duoc cung cap tai Trai Chan nudi Sudi Dau thudc
IVAC. Chudt c6 nguon goc tir treong Pai hoc
Mahidol, Thai Lan.
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Xt 1y s6 liéu

Str dung phan mém Design Expert version
12 va GraphPad Prism version 10 d€ t6i wu hoda
cong thirc véc xin, xt ly s6 liéu va xac dinh mtc
khéc biét c6 y nghia thong ké gitta nhom vac xin

va cac nhom dai ching.

Tuyén b6 vé dao dic

Cac nghién cttu trén dong vat thi nghiém
duwoc Hoi dong Khoa hoc va Dao duc cua Vién
Vac xin va Sinh pham y t& phé duyét theo Quyét
dinh s8: 241/QD-VXSPYT, ngay 29/07/2022, phit
hop véi quy dinh vé dao dtc trong nghién ctru y

sinh ctia BO Y t& ban hanh.

3 K&t qua va thao luan

3.1 Dictinh ctia khiang nguyén va ta chat

Cac két qua kiém tra dac tinh khéang
nguyén va ta chat nhom hydroxide tit cac nha san
xuat khac nhau cho thay cac nguyén liéu nay dap
tng duwgc yéu cau dé€ phdi tron vac xin DTaP vé
ham luong cac thanh phéan, pH, d6 sach khang
nguyén D va T, ham luwong nhom, d6 hap phu
khang nguyén rPT va FHA va nong d6 endotoxin.
Dién thé Zeta cua cac khang nguyén D va T tuong
tng la -4,8 va -2,3 mV va cta alhydrogel la +28,8
mV. Diém déng dién ctia cac khang nguyén D va
T twong tng la 4,3 va 4,6 (Bang 1). Cac két qua
nay déu tuwong dong véi cac cong bo trude day
[16, 18]. Day la co so dé€ lwa chon pH phu hgp cho
qué trinh hap phu khang nguyén D va T vao ta
chat nhom hydroxide va trinh tw cua qua trinh

phdi trén véc xin DTaP tiép theo.

Bang 1. Cac d4c tinh héa ly/mién dich ctia nguyén liéu dwoc kiém tra

Alhydrogel 1,3%

Khang nguyén L6 5621
Pac tinh
Bach hau Ubn van rPT FHA
L6 PD.0819 L6 PT.0519 L6 AES004 L6 AF8002
Hamluong KN 1500620 LffmL 1850420 Lf/mL  48,6+0,5 ug/mL  49,3:0,5 ug/mL NA
Hér?r:;c’;i)‘“l " NA NA 0,58 + 0,05 0,61 +0,05 6,1+0,05
D6 hdp phu (%) NA NA 98,3+1,0 99,5+1,0 NA
P sach (Lf/mg N-P) 1941 + 20 1652 +20 NA NA NA
pH 7,03 +0,01 7,07 +0,01 6,71 +0,01 6,53 +0,01 6,73 +0,01
Kich thuéc hat (nm) NA NA NA NA 2032 + 100
Dién thé Zeta (mV) 4801 230,11 3,7+0,1 1401 28,8+0,1
Diém déng dién (pl) 43+0,1 46+0,1 NA NA 11,4+ 0,1
Endotoxin (EU/mL) 2442 76+2 10+2 6+2 NA

KN: khang nguyén, N-P: nito protein, NA: khong ap dung.
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3.2 Tuong thich vé dic tinh héa ly ctia vic xin
két hgp DTaP

Véac xin DTaP ¢6 dic diém vat ly phit hop
véi mo ta trong DDVN, 2018, vé tiéu chudn cam
quan cho vac xin két hop hdp phu ta chat nhom
(Hinh 2). Céc 16 véac xin DTaP thi nghiém c6 d6
pH lan luot 14 6,79, 6,85 va 6,83 (tiéu chudn 6,0-
7,5) theo DDVN V, 2018.

Hinh 2. San ph&m véc xin DTaP thi nghiém (D: 40
Lf/mL; T: 20 Lf/mL; rPT: 10 pg/mL; FHA: 20 ug/mL,
Al**: 0,6 mg/mL)

(@) Sdn phdm & trang thdi ling, vic xin tich thanh 2 16p,
phiin trén la dich trong, phiin ling cin mau tring xdm. (b)
Sén phdm & trang thdi sau khi ldc, vic xin tgo thanh huyén
phit dong nhat, mau tring duc, khong ldn tiéu phin lg.

D6 hdp phu cua cac khang nguyén bach
héau, uén van va ho ga aP (bao gom PT va FHA)
déu dat trén 95% (khuyén cao cia WHO la 280%)
(Hinh 3).

100 +

] Py
SR

96

D§ hip phu (%)

95 T

94

Bach hau Uén vén 1PT FHA

Khéng nguyén

Hinh 3. D6 hép phu cta cac khang nguyén thanh phan
trong vac xin DTaP/TN
Cic thanh biéu thi dg 1éch chudn (SD) ctia d6 hip phu ciia
mbi khdng nguyén; thi nghiém duwoc lip lgi 3 lin.

O pH trung tinh, ta chat alhydrogel 1,3% c6
dién tich bé mat duwong va pl = 11,4, trong khi cac
khang nguyén D va T déu mang dién tich am o
pH nay [17]. Cac nghién cttu ctia Gupta nam 1998
cho thay viéc hap phu khang nguyén protein 1én
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ta chat nhom phu thudc rat 16n vao luc lién két
tinh dién gitta chiing. Ngoai ra, con xudt hién cac
lién két khac nhu lién két ky nudc, trao ddi phdi
te¢ hodc luc van der Waals va lién két hydro,
nhung cac lién két nay chi chiém ty 1é khong dang
ké [19]. Chénh léch gid tri dién thé Zeta va pl gitta
khang nguyén va ta chat cang 16n thi luc lién két
tinh dién gitta ching cang manh [18]. Cac gia tri
vé dién thé Zeta va pl cta khang nguyén bach
hau, khang nguyén uén van va td chdt nhom
hydroxide dung trong cong thiic vac xin DTaP tao
nén d6 hdp phu cua cac khang nguyén nay xay ra
trén bé mat ta chit & mic d6 tir manh (d6i vdi
khang nguyén uén van) dén rit manh (d6i voéi
khang nguyén bach hau). Két qua cho thdy cac
khéng nguyén D va T trong véc xin két hop van
thé hién kha ndng hap phu manh mé 1én ta chat,
trong khi cac khang nguyén rPT va FHA trong
vic xin két hop van bao toan duwoc do hdp phu
nhu véi khang nguyén hip phu riéng 1é cua nha
san xudt cung cap. Diéu nay ching to rang cac
khang nguyén D, T, rPT, FHA va ta chat
alhydrogel 1,3% tir cdc ngudn goc khac nhau da
c6 su twong thich vé mdt hoa ly khi duoc phéi
trén thanh vic xin DTaP.

3.3 Tuwong thich vé tinh sinh mién dich cta
khang nguyén hdp phu riéng 1é va vac xin
DTaP
Twong thich vé tinh sinh mién dich cta cac

thanh phan khéng nguyén trong véc xin két hop
DTaP thé hién & chd tinh toan ven cua khéang
nguyén trong vic xin két hop van gitt dugc kha
nang két hop ddc hiéu véi khang thé tuong tng
trén Western Blot; kha nang tao dap tng khang
thé ctia mdi khang nguyén trong véc xin két hop
khong bi e ché hodc canh tranh lam sut giam
hiéu gid so véi khang nguyén khong hdp phu
hoédc hdp phu don lé.

Nhitng két qua thtr nghiém vé dic tinh hoa
ly cho thay cac khang nguyén nay la twong thich
khi dwgc phdi tron trong moi treong ta chat nhom

11
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hydroxide. Vé tinh sinh mién dich, hd so cta 2
khang nguyén bach hdau va uén van trong san
phédm truyén théng bach hau, uén van va ho ga
toan t&€ bao (DTwP) cua IVAC da duoc ching
minh trén lam sang trong hon 30 nam qua khi st
dung trong Chuong trinh Tiém ching mo rong
quoc gia [20]. Tuy nhién, d6i véi thanh phéan ho
ga vO bao tai t6 hop rPT, chung t6i chi duoc tiép
can rat han ché véi nhiing thong tin vé tinh sinh
mién dich va hiéu qua bao vé chdng nhiém tring
clia véc xin tai thoi diém nay do quy trinh bao
mat vé cong nghé ctia nha san xudt Bionet, Thai
Lan. Do d6, d6i v6i thanh phan ho ga vo bao, tinh
teong thich mién dich sé dwoc danh gia mot cach
toan dién dua trén kha nang tao dwoc hiéu qua
bdo vé chong nhiém khudn ho ga va dap tng
khang thé khang PT va FHA cua véac xin DTaP
sau tiém nhac lai (18 tuan). Cac két qua dung dé
danh gia tinh twong thich mién dich dwoc trinh
bay dudi day.

R

b1
KDa

* KN uon vin

Tinh dic hiéu khang nguyén

Cac hinh anh ghi nhan trén SDS-PAGE cho
thay & cidc mau véc xin DTaP déu xudt hién cac
band tuong tng voi TLPT cua bon khang nguyén
D, T, PT va FHA. Ngoai ra, trén SDS-PAGE con
xudt hién mot s6 band phu do cac khang nguyén
nay duoc san xudt thuwong mai nén dd sach cua
chiing duwoc chap nhéan dua theo tiéu chuin do
sach khang nguyén (ty 1é gitta ham lwong khang
nguyén/N-P) [11]. Cac két qua trén Western Blot
cho thdy cac khang nguyén D va T ¢ dang tinh
ché& hodc khang nguyén don thanh phan duoc hap
phu véi t& chat hodc khang nguyén trong vac xin
DTaP déu xuat hién & vach twong tng véi TLPT
cua khang nguyén D va T lan luot khoang 58 kD
va 150 kD, khang nguyén rPT 6 khoang 26 kD va
khang nguyén FHA & khoang 220 kD (Hinh 4, 5).
Cuong do biéu hién cua cac band trén Western
Blot cho thdy khong c6 sw khac biét gitra khang
nguyén D va T tinh ch€ hodc khang nguyén hap
phu don thanh phan hodc khang nguyén trong

vac xin DTaP.

» KN uon vin

+ KN bach hiu |

Hinh 4. Khang nguyén udn van, bach hau khi chay dién di SDS-PAGE (al, a2) va trén Western Blot (b1, b2): a1/b1.
Khing nguyén udn van: 1. Thang do, 2. KN udn vin, 3. KN udn vin hdp phu nhom hydroxide, 4. Viic xin DTaP (IVAC), 5. Viic
xin DTaP (Bionet, Thdi Lan); a2/b2. Khing nguyén bach hiu: 1. Thang do, 2. KN bach hiu, 3. KN bach hiu hdp phy nhom
hydroxide, 4. Viic xin DTaP (IVAC), 5. Viic xin DTaP (Bionet, Thdi Lan)

12



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 134, S6 1C, 5-19, 2025

pISSN 1859-1388
eISSN 2615-9678

al

kDa
245
180
135
100

» KNIPT

25 - }

20

I

11
a2

1 4
kDa
245 TS
80 (N FHA
}.\5 '{ KN FHA
100
5 —
63
48
-—

5 .
20 -
17
1 -

bl

kDa

180
135

IH(VI

-j KN iPT \

.

b2

kDa 1
'{ KN FHA

180

100

Hinh 5. Khang nguyén rPT va FHA khi chay dién di SDS-PAGE (al, a2) va trén Western Blot (b1, b2):
al/bl. Khdng nguyén rPT: 1. Thang do, 2. rPT hip phu nhom hydroxide, 3. Viic xin DTaP (IVAC), 4. Vic xin DTaP (Bionet,
Thdi Lan); a2/b2. Khing nguyén FHA: 1. Thang do, 2. FHA hdp phu nhom hydroxide, 3. Viic xin DTaP (IVAC), 4. Vic xin
DTaP (Bionet, Thdi Lan)

bap tng khang thé khiang bach hau, uén van va
ho ga

Nong do khang thé IgG khang bach hau va
udn van trong huyét thanh cho thay c6 su khac
biét c6 y nghia thong ké gitta cac nhom chudt
dwoc mién dich véi khang nguyén tinh ché so véi
khang nguyén hap phu don thanh phan va trong
vac xin DTaP. D6i véi khang nguyén bach hau,
hiéu gia khang thé khang bach hau dat trung binh
0,22 IU/mL (khang nguyén tinh ché), 1,03 IU/mL
(khang nguyén hdp phu ta chat nhom hydroxide)
va 1,11 TU/mL (véc xin DTaP). Nhu vay, khang
thé IgG khang bach hau & chudt mién dich véi cac

DOI: 10.26459/hueunijns.v134i1C.7755

san phdm hdp phu cao gip 4,68 lan (khang
nguyén bach hau hdp phu don 1é) va 5,04 lan (véc
xin DTaP) so v6i chudt dugc mién dich véi khang
nguyén tinh ché (Hinh 6a). Tuong tu, d6i voi
khang nguyén udn van, khang thé IgG khang udn
véan do vic xin DTaP tao ra cao gdp 5,0 Ian so véi
khang nguyén tinh ché (Hinh 6b). D6i véi 2 khang
nguyén ho ga rPT va FHA, dap tng khang thé
IgG khang PT va khang FHA cta vac xin DTaP
lan lwot la 41,8 TU/mL va 191,11 IU/mL, twong
duong véi khang nguyén hdp phu don thanh
phan tuong tng (Hinh 6¢ va 6d).
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Hinh 6. Pép tng khang thé ctia cac khang nguyén bach
hau, uén van, rPT va FHA hép phu riéng 1é va trong
véac xin DTaP: a: khdng thé'khdng bach hidu ciia GDT/D,
GDT/D-hp va vic xin DTaP; b: khiang thé khang udn vin

ctia GDT /T, GDT/T-hp va vic xin DTaP; c: khing thé’
khdng PT ctia rPToa vic xin DTaP; d: khdng thé khdng FHA
ctia FHA va vic xin DTaP; ****; p <0,0001; ***: p <0,001;
**:p <0,01; *: p<0,1; ns: not significant (khéng cd y nghia
thong ké.) p = 0,99 va p = 0,98 doi véi dip ving khing thé
khéng bach hidu va un vdn & cdc nhém chudt mién dich véi
khdng nguyén hdp phu don 1é twong tbng va vic xin DTaP.
p = 0,68 vi p-0,98 d6i v6i dip 1tng khing thé’khing rPT va

FHA 6 cdc nhém chudt mién dich v6i khing nguyén hap phu

don 18 tuwong 1rng va vic xin DTaP

Hiéu qua bao vé chéng nhiém khuan ho ga cta
vac xin DTaP

Két qua trén Hinh 7 cho thdy tai thoi diém 2
gio sau khi tht thach, s6 luong vi khuan dém
duoc ¢ phdi cua 3 nhém chudt thir nghiém va
nhom d6i ching tiém nudc mudi sinh ly (NMSL)
déu khong c6 su khac biét. Tuy nhién, sau 5 ngay
va 8 ngay thi thach, ca 3 nhém chudt tiém vac xin
déu c6 sy cai thién dang ké vé kha nang dao thai
vi khudn. O nhém d8i ching tiém NMSL, s6
luong vi khuan tang nhe sau 5 ngay tht thach
(logl0 CFU = 6,33) so véi luong vi khuan gay
nhiém ban dau (logl0 CFU = 6,0); sau d6, do dao
thai ty nhién nén s6 luong vi khuan giam di vao
ngay thtt 8 (logl0 CFU = 6,03) nhung khong khac
biét dang ké so vdi lwong vi khudn thtr thach ban
dau (sau 2 gio). Két qua nay trai nguoc hoan toan
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s0 v6i cac nhém tiém vic xin khi danh gia tdc d6
dao thai vi khuan 6 ngay th 5 va ngay thit 8 sau
thtt thach. O cic nhém chudt tiém vic xin, s8
lwong CFU trong phoi ¢ ngay thit 5 sau thi thach
c6 gia tri logl0 CFU 3,39-3,54 va khong thdy su
khac biét c6 y nghia thdng ké gitta cac nhém véi
cac gia tri p lan luot la 0,83 (gitta DTaP/IVAC va
DTaP/Bionet) va 0,09 (DTaP cua IVAC va

Tetraxim/Sanofi).

O ngay thit thach tht 8, s§ luong CFU
trong phdi ctia cdc nhém chudt tiém vac xin cd gia
tri log10 CFU la 2,74-2,91 va khong thdy suw khéac
biét c6 y nghia thong ké gitra cac nhoém véi cac gia
tri p lan lwot la 0,72 (gitta DTaP/IVAC va
DTaP/Bionet) va 0,12 (gitta DTaP/IVAC va
Tetraxim/Sanofi). Kang va cong su nghién cttu
kha nang dao thai vi khudn ho ga trén chudt nhat
tréng BALB/c, dwoc mién dich véi 3 lidu tiém cac
vic xin Infanrix (GSK, Rixensart, Bi), DTaP (GC,
Han Qudc) va DTaP véi thanh phan aP chwia 3
khang nguyén PT, FHA va PRN tai t6 hop sau do
duoc tht thach voéi vi khudn ho ga (ATCC 9797,
50 pL, 5 x 10¢ CFU/mL va cho thdy tat ca cac
nhom chudt tiém vic xin déu ¢b sw cai thién dang
ké c6 y nghia thdng ké vé kha nang dao thai vi
khuan trong thoi gian quan sat sau khi gay nhiém
so voi nhom d6i chung (tiém NMSL). Mac du
nhém vac xin DTaP chita PT tdi t6 hop cho thay
toc d6 dao thai vi khudn chdm hon so véi nhom
tiém vic xin theong mai Infanrix va DTaP cua
GC, Han Qudc, nhung ciing cung cap kha ning
dao thai gan nhu hoan toan sau 2 tuan gay nhiém
(log10 CFU < 0,4). Két qua nghién cttu cua ching
toi cho thdy tdc dd dao thai vi khuan & cac nhom
dugc bao vé bing vac xin twong tu nhu két qua
cua Kang va cong su mdc du vé chi tiét c6 mot s6
khac biét nho, c6 thé do su khac nhau vé nguon
goc, sd luong khang nguyén aP va ham luong ctia
chtng trong cong thiic vac xin DTaP, ciing nhuw
quy trinh gay mién dich chudt (2 litu so véi 3
liéu), giong chudt, chung thir thach va liéu the
thach [21].
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Hinh 7. Kha nang thanh thai vi khuan ho ga & phéi cua
chudt nhat khi gay mién dich cac nhém véc xin va thir
thach duwong mii véi vi khudn ho ga B. pertussis 18323

o8 )~ 0,000018 < 0,0001 (5 ngay) va p = 0,000063 < 0,01

(8 ngay): khac biét c6 y nghia thong ké.
NMSL: nuéc mudi sinh ly.

bép ting khang thé khiang PT va FHA sau cac
liéu nhic lai vic xin DTaP

Két qua nghién cttu cho thdy dap ting mién
dich dich thé & chudt nhit tai thoi diém trudc khi
tiém, nong do khang thé IgG la am tinh (<0,2
IU/mL) & tat ca cac nhom. Sau d6, néng do khang
thé IgG khang PT ting nhanh ¢ tuan thit 4 va dat
lan lwet 1a 30,97 IU/mL (DTaP/IVAC), 31,89
IU/mL (DTaP/Bionet) va 32,68 IU/mL (Tetraxim,
Sanofi). O tuan thtt 18, tuong tng véi 3 tuan sau
khi tiém mii th 3 vic xin DTaP, nong do khang
thé tiép tuc ting cao va dat lan luot la 92,97
[U/mL (DTaP/IVAC), 94,11 IU/mL (DTaP/Bionet)
va 93,57 IU/mL (Tetraxim, Sanofi) va khong cé s
khéc biét c6 y nghia thong ké véi gia tri p lan luot
[a 0,90 (DTaP/IVAC va Tetraxim/Sanofi) va 0,83
(DTaP/IVAC va DTaP/Bionet). Trong khi d¢, ang
dd khang thé cua nhém chudt tiém nuwdc mudi
sinh ly hau nhu khong thay doi sau cac mii tiém
(Hinh 8).

Tuong tu, nong do khang thé IgG khang
FHA ctia 3 nhém véic xin thu duoc & tuan thi 18
ting cao va dat lan lwot 1a 702,52 IU/mL
(DTaP/IVAC), 738,14 IU/mL (DTaP/Bionet) va
721,70 IU/mL (Tetraxim, Sanofi) va khac biét
khong c6 y nghia thong ké voi gia tri p lan luot la
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0,86 (DTaP/IVAC va Tetraxim/Sanofi), 0,99
(DTaP/IVAC va DTaP/Bionet) (Hinh 9). Két qua
khéng thé khang PT va khang FHA cho thdy vac
xin DTaP do IVAC phat trién c6 kha nang tao dap
tmg mién dich twong duong véi véac xin DTaP ctia
Bionet va vic xin thuwong mai Tetraxim, Sanofi.
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Hinh 8. Khang thé IgG khang PT trong huyét thanh
chudt nhit khi mién dich véi vic xin DTaP (IVAC),
Bionet (Thai Lan), Tetraxim (Sanofi, Phap)

*%: p < 0,0001: khdc biét c6 y nghia thong ké; ns: not
significant (khong cé y nghia thong ké) voip = 0,47
(DTaP/IVAC va Tetraxim/Sanofi); p=0,71 (DTaP/IVAC va
DTaP/Bionet).
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Hinh 9. Khang thé IgG khang FHA trong huyét thanh
chudt nhét khi mién dich véi vic xin DTaP (IVAC),
Bionet (Thai Lan), Tetraxim (Sanofi, Phap)

*%: p < 0,0001: khdc biét co y nghia thong ké; ns: not
significant (khong co y nghia thong ké) voi p = 0,86
(DTaP/IVAC va Tetraxim/Sanofi), p = 0,99 (DTaP/IVAC va
DTaP/Bionet).

Nhu vay, cac thanh phan khang nguyén
bao gom khang nguyén bach hau va uén van do
IVAC san xudt va khang nguyén rPT va FHA cua
cong ty Bionet, Thai Lan, va ta chat nhom
hydroxide alhydrogel 1,3% ctia Pan Mach c6 sw
tuong thich vé mat héa ly va tuong thich vé mién

dich. C4c khang nguyén trong vac xin két hop
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dam bao duoc tinh nguyén ven vé mét ciu tric va
khong bi e ché€ hay canh tranh vé kha nang sinh

mién dich gitta ching.
34 Két qua t6i wu héa ham lwgng khang
nguyén trong cong thirc vic xin DTaP

Thiét ké Box-Behnken (phdn mém Design
Expert version 12) duwoc st dung véi ham luong

ly thuyét cua cac khang nguyén D (30-35-40
Lf/mL), T (12-16-20 Lf/mL), rPT (10-12 pg/mL),
FHA (20-25 pg/mL) va ta chdt Alhydrogel 1,3%
(0,6 mg Al¥*/mL) v6i thé tich 100 mL cho mdi cong
thitc (Bang 2).

Bang 2. Cac cong thiic véc xin DTaP dugc thiét k& bang mo hinh Box-Behnken trong phan mém Design Expert ver 12

Khang nguyén
Cong thirc - -
Bach hau (Lf/mL) Udn van (Lf/mL) PT (ug/mL) FHA (ug/mL)
CT1 35 12 10 25
CT2 35 16 10 20
CT3 30 20 12 20
CT 4 40 20 10 20
CT5 30 12 10 20
CTé6 30 12 12 20
CT7?7 35 16 12 25
CTs8 30 16 10 25
CT9 40 12 10 20
CT10 35 16 12 20
CT11 35 20 10 20
CT12 35 12 10 20
CT13 35 12 12 20
CT 14 40 16 10 25
CT 15 35 20 10 25
CT 16 40 16 12 20
CT17 30 16 12 20
CT 18 30 16 10 25

Cong hiéu cta cac thanh phan ctia véac xin
két hop la mot trong s6 cac tiéu chuan chat luong
xuat xuong quan trong hang dau vi dé la chi dau
cho hiéu luc cta vic xin trén thue dia. T chic Y
t€ th€ gidi da tiéu chuan hda vé ham luong khang
nguyén va cong hiéu cta cac thanh phan do6i véi
vac xin DTaP dung cho tré em dudi 7 tudi. Theo

do6, ham lueong khang nguyén va cong hiéu cua
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thanh phan bach hau 1a <60 Lf/mL va khong thap
hon 60 IU/mL va co6ng hiéu ctia thanh phan uén
van <40 Lf/mL va khong thap hon 80 IU trong 1
mL véc xin DTaP. Giéi han tin cay 95% d6i véi
cong hiéu cta 2 thanh phan bach hau va uén van
phai nam trong khoang 50-200% va gi6i han dudi
(LL) khong thap hon gia tri cong hiéu ctia thanh
phan d6 (nghia la LL cua cong hiéu bach hau va
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udn van tuong tng phai dat 1én hon hoic bang 60
IU/mL va 80 IU/mL). Riéng d6i véi thanh phan ho
ga vd bao, do cong nghé san xuat khac nhau nén
thanh phan khang nguyén don va ham lwong cta
chting trong cong thiic vac xin DTaP ctia mdi nha
san xudt la rat khac nhau, do d6 WHO khuyén
cdo sd lwgng va ham lwgng khang nguyén ho ga
v0 bao can du d€ cong hiéu cua thanh phan ho ga
trong vac xin DTaP khong thdp hon 8 TU/mL véi
giéi han dwéi (LL) ctia khoang tin cay 95% (CI
95%) khong thap hon 4 IU/mL. Vé phuong dién
ky thuat, cdc nha san xudt phai t6i vu hda cong
thtic véac xin sao cho ham luong khdng nguyén
trong vac xin 1a thdp nhat nhung van d4p tng
duoc tiéu chuan kép cia WHO vé ca cong hiéu va

gi¢i han tin cay 95% d6i voi moi thanh phan.

Két qua kiém tra cong hiéu ctia 18 mau vic
xin DTaP tuwong ting véi 18 cong thire (tir CT1 dén
CT18) cho thdy d6i voi thanh phan bach héau, 4/18
cong thiee (CT4, CT9, CT14 va CT16) dat tiéu
chudn vé cong hiéu va giéi han dudi ctia khoang
tin cay 95%; 14/18 cong thitc con lai khong dap
tng tiéu chuin (Hinh 10a). D&i véi thanh phéan
udn van, 3/18 (CT3, CT4 va CT15) cong thirc dat
tiéu chudn vé cong hiéu va khoang tin cay va
15/18 mau khéng dap tng tiéu chudn nay (Hinh
10b). Ddi voi cong hiéu ho ga, tat ca 18/18 cong
thitc déu dat tiéu chuan vé cong hiéu va gidi han
dwdi ctia khoang tin cdy 95% (Hinh 10c).

Cac két qua vé cong hiéu bach hau, uén van
va ho ga ctia 18 cong thiic vac xin DTaP cho thay
duy nhét cong thic s6 4 (CT4) thoa man cac yéu
cau vé cong hiéu cta vic xin DTaP theo tiéu
chuan cuia WHO.

Nhuw vy, cac két qua thu dwgc vé cam
quan, an toan chung va cong hiéu cua 18 cong
thitc vac xin DTaP khi chay trén md hinh Box-
Behnken cho th&y cong thitc s6 4 la cong thikc vac
xin DTaP hoan toan phut hop véi viéc xay dung
cong thitc vac xin DTaP tai IVAC trong nghién
ctu nay theo khuyén cdo cuia DDVN V, 2018, va
T6 chiie Y t€ thé gidi.

DOI: 10.26459/hueunijns.v134i1C.7755
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Hinh 10. Céng hiéu va gidi han tin cay cua thanh phan
bach héu (a), uén van (b), ho ga v6 bao (c) cta 18 céng
thitc vic xin DTaP
CBBH: cong hiéu bach hiu; CHUV:cong hi¢u udn vdin;
CHHG: cong hiéu ho ga.

D¢ xac nhan két qua t6i uu, 3 16 vic xin
DTaP/TIN c6 cung ham lueong khang nguyén véi
cong thirc 4 duoc kiém tra cong hiéu va cho két
qua tuwong tw v6i cong thic 4 (Bang 3). Diéu nay
chttng minh sy chédc chan vé ham lwong cta cac
thanh phan trong cong thitc 4 dam bao dép tng
tiéu chudn cong hiéu cta vac xin DTaP khi

phoi tron.
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Bang 3. Ham luong khang nguyén, cong hiéu va khoang tin cay 95% ctia cong thtic t6i wru va 3 16 vac xin DTaP phdi

hop theo cong thic da toi vu

Cong hiéu (IU/mL)

Ham lwgng khang nguyén P
L. t6i wu
trong 1 mL vac xin DTaP L6 DTaP 01 L6 DTaP 02 L6 DTaP 03 Trung binh
(CT04)
b Wo0Lf 91,28 90,38 86,52 105,31 94,47
(81,56 — 171,63) (81,44 - 178,23) (8222-151,63)  (87,74-193,17) (7429 -120,13)
T oLe 149,33 95,17 116,77 131,80 107,86
(85,68 — 228,65) (83,68 —137,27) (84,83 -164,85)  (91,17-198,56) (90,39 —128,71)
PT 10 ug 10,17 9,80 9,21 10,02 9,65
FHA 20 pg (4,98 —20,30) (4,18 - 18,36) (4,12 -18,21) (4,26 — 19,06) (5,92 -15,75)

CI: khoang tin cay; LL: gidi han dudi.

4  Kétluan

Su phat trién thanh cong cac vac xin két
hop da mang lai nhiing loi ich to 16n trong viéc
ngan ngtra nhiéu bénh truyén nhiém trong nhiing
nam dau doi caa tré so sinh va tré nhd. Viéc xac
dinh tinh tuong thich gitta cac thanh phan va t6i
wu hoéa cong thirc véc xin la cac tiéu chi cuc ky
quan trong khi nghién cttu phat trién mot loai vac
xin két hop nhiéu thanh phan. Trong nghién cttu
nay, ching t6i da chitng minh dwoc sw twong
thich vé mat hoa ly (cam quan, d¢ hdp phu > 80%)
va twong thich vé mién dich théng qua dap tng
khang thé IgG khang bach hau, uén van, rPT va
FHA trong khang nguyén hdp phu cing nhu
trong vac xin DTaP. Két qua danh gid kha ning
dao thai vi khuan ho ga trén mo hinh chudt thi
nghiém va phan tich khang thé khang rPT va
FHA ctia thanh phan ho ga v6 bao trong huyét
thanh ctia cdc miii tiém nhic lai vic xin DTaP cho
thdy hai khang nguyén rPT va FHA hédp phu cta
Bionet twong thich véi cac khang nguyén bach
hau va uén van do IVAC san xuat. Dong thoi,
ching t6i cling da thiét 1ap cong thic vac xin
DTaP trong 1 mL bao gom: khang nguyén udn
van 20 Lf; khang nguyén bach hau 40 Lf; khang
nguyén PT tai to hop 10,0 ug; khang nguyén FHA
20,0 pug va nhom hydroxide 1,7 mg. Véic xin DTaP

18

tao ra trong nghién ctru dat cac chi tiéu vé cam
quan va an toan chung; céng hiéu bach hau dat
trung binh 94,47 IU/mL (74,29-120,13), uén véan
dat trung binh 107,86 IU/mL (90,39-128,71), ho ga
dat trung binh 9,65 IU/mL (5,92-15,75). Két qua
nghién ctru nay la co s d€ IVAC chu dong phat
trién cong nghé san xuat vac xin DTaP & quy mo

thwong mai.

Loi cam on

Nghién cttu nay dwoc tai tro tiz Vién Vic
xin va Sinh pham y t& thong qua dé tai khoa hoc
va cong nghé cdp Vién theo Quyét dinh so:
179/QDb-VXSPYT, ngay 04/05/2022.
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