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Tém tit:

Nghién ctru nay nhim dinh gia mé hinh hén hop giira cic khing nguyén bach hiu, uén van (Vién Vic xin va Sinh
phim Y té) hip phu trén nhém hydroxide v6i cac khang nguyén ho ga vo bao hip phu riéng 1é (rPT, FHA) tir Bionet
(Thai Lan) dé tao thanh vic xin bach hiu - un van - ho ga vé bao (DTaP). M hinh hdn hop vic xin DTaP dwoc
danh gia dya trén viéc xac dinh cac dic diém vat 1y, dd hdp phu va cwong dd hip phu cia cic khang nguyén bach
hau, uén van hap phu don 1é hay dong thoi va vic xin DTaP bing cach sir dung thiét bi do Nano Particle Analyzer
SZ-100, Flow Cytometer va kinh hién vi dién tir truyén qua (TEM). Nghién ciru di lwa chon dworc ta chét alhydrogel
1,3% (Croda, Pan Mach) ciing nhw xac dinh pH 6,2 va thoi gian hip phu 120 phut 13 t6i wu ddi véi mé hinh hap phu
khang nguyén bach hau, udén van. Sau hdn hop, viic xin DTaP bao quén & nhiét dp 2-8°C duy tri dugc suw on dinh vé
cac diic tinh vat 1y va do hip phu trong thoi gian khao sat. Két qua nghién ctru 1a co sé dé xay dung cong nghé hén
hop vic xin phéi hgp nhiéu khang nguyén tai Viét Nam, mé ra hwéng phat trién cac vic xin 5, 6 thanh phan dwa
trén nén tang vic xin DTaP.

Tir khéa: ho ga vo bao, mé hinh hdn hgp, vic xin DTaP.
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Abstract:

This study aimed to evaluate a combined formulation model of diphtheria and tetanus antigens (Institute of Vaccines
and Medical Biologicals) adsorbed on aluminium hydroxide with individually adsorbed acellular pertussis antigens
(rPT, FHA) from Bionet (Thailand) to develop a diphtheria-tetanus-acellular pertussis (DTaP) vaccine. The DTaP
vaccine combination model was assessed based on the characterisation of physical properties, adsorption rate and
adsorption capacity of the diphtheria, tetanus antigens either individually or simultaneously adsorbed and of the
final DTaP vaccine by using a Nano Particle Analyser SZ-100, flow cytometer and transmission electron microscope
(TEM). The study identified alhydrogel 1.3% (Croda, Denmark) as optimal adjuvant with adsorption conditions
optimised at pH 6.2 and a 120-minute incubation time for diphtheria and tetanus antigens. Following the combination,
the DTaP vaccine remained physically stable and retained its antigen adsorption characteristics when stored at 2-8°C
over observation period. The research results provide a foundation for establishing combination vaccine technology
involving multiple antigens in Vietnam, paving the way for the development of pentavalent and hexavalent vaccines
based on the DTaP vaccine platform.
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1. Dt van de

Tiém chung 1a mot trong nhimg bi¢n phap chinh dé phong
ngira va kiém sodt cdc bénh truyén nhiém ¢ nguoi. Do kha ning
sinh mién dich ciia mot s khang nguyén & muc thip nén thong
thuong nguoi ta két hop voi ta chat dé cai thién mirc d va thoi
gian bao vé€ do vic xin tao ra [1]. Ndm 1926, c4c nha khoa hoc
lan diu tién ching minh ring két tia mudi nhom khong hoa
tan ¢6 thé tang cuong kha ning sinh mién dich cua giai doc to
bach hau [2]. Vic xin bach hau-udn van-ho ga toan té bao (DTwP)
14 véc xin phdi hop va hap phu vdi td chit nhom st dung cho nguoi
dau tién dwgc cap phép nam 1948 [3]. Tir do dén nay, ti chat nhom,
thuong 1a nhom hydroxide hodc nhom phosphate da dugc st dung
pho bién trong nhiéu loai vic xin khac nhau do hd so an toan, chi
phi san xudt twong ddi thip va kha ning lién két voi nhiéu loai
khang nguyén [4]. Cac ta chét c6 thé cai thién hiéu qua va kéo dai
thoi gian bao vé clia véc xin [5]. Ngodi ra, t chat co thé 1am giam
luong khang nguyén can thiét, giam chi phi san xut [6] va giam
sb lwgng miii tiém ching can thiét.

Mirc d6 hap phy khang nguyén la mot thong s quan trong can
kiém soat va 1a chi s6 vé tinh nhit quan cua cac cong thirc véc xin
va cdc quy trinh san xuat tuong mg. Nguyén tic co ban dé phat
trién quy trinh san xuat vac xin phdi hop nhiéu thanh phan khang
nguyén hdp phu t chit nhom, ngoai viée xéc dinh cong thic va
tinh tuong thich giita cac thanh phan trong vic xin thi viéc chon
Iya mo hinh hon hop thich hop la mot trong nhiing yéu to dong
vai trd quan trong dé tao dugc mot vic xin an toan va hiéu qua.
D. Laera va cs (2023) [7] d4 chi ra réng, cach tiép cdn mé hinh hap
phu tuan ty va canh tranh cac khang nguyén cho két qua tuong ty
vé tinh dong nhét ciia sy phan bd khéang nguyén trén cac hat nhom,
trong khi d6 md hinh hap phu riéng I¢ cc khang nguyén ban dau
¢6 d6 phan tan da dang cao hon, sau d6 dat do 6n dinh theo thoi
gian. Sy phan bd khang nguyén trén céc hat nhom la mot tinh ndng
dong luc phat trién theo thoi gian, ban dau bi anh huong boi cach
tlep can mo hinh hap phu cu thé, nhung cudi cung dan dén san
pham dong nhét [7]. Tuy nhién, xét vé cac quy trinh lai gitra nhiéu
mo hinh hap phu cting nhu cac nghién ciru trong tac 6 cap do phan
tir giita t4 chat nhom va cac khang nguyén protein fuong mg, cac
nghién ctru dic thu va chuyén sau van con khan hiém.

Vic xin DTaP do Vién Vic xin va Sinh pham Y té phat trién la
san pham st dung hai khang nguyén bach héu, ubn van ¢6 ngudn
goc cdc giai doc 6 tinh ché dugc san xuat tai Vién Vic xin va Smh
pham Y té, trong khi d6 hai khang nguyén ho ga vo bao 1a doc to
ho ga giai doc gen (rPT) va khang nguyén ngung két hong cau
dang soi (FHA) da dugc hép phu sin véi ta chat nhém c6 ngudn
goc tr Cong ty Bionet (Thai Lan). Do do, dé hon hop bon thanh
phén khang nguyén nay voi nhau, ching toi tién hanh hip phu cac
giai doc t6 bach hdu va udn van vdi ta chat nhom trude, sau do
phdi tron v6i hai thanh phan rPT va FHA di hip phu sin nhom
hydroxide. Day co thé dugc coi 1a mé hinh lai gitta hip phu riéng
1¢ ddi voi hai khang nguyén ho ga vo bao nhap tir Bionet va md
hinh hap phu dong thoi déi v6i hai khang nguyén bach hau, uén
van ciia Vién Vic xin va Sinh phim Y té. Nghién ctru nay dugc
thyc hién dé danh gi4 mo hinh hon hop vac xin DTaP hip phu phu
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hop vai cac diéu kién sdn co tai Vién Véc xin va Sinh phém Y té
nham xay dung cong nghé hdn hop véc xin phdi hop nhiéu khang
nguyén tai Viét Nam, mo ra huéng phat trién cac vic xin 5, 6 thanh
phéan dua trén nén tang vac xin DTaP.

2, Viat liéu va phuong phap nghién cifu
2.1. Thoi gian va dja diém nghién ciru

Nghién ctru duoc tién hanh tir thing 5/2022 dén thang 10/2023
tai Vién Véc xin va Sinh pham Y te.

2.2. Khdng nguyén va td chit

Khang nguyén bach hau (D) 16 s PD.0819 va khang nguyén
udn van (T) 16 s6 PT.0519 ¢6 ngudn gde tir Vién Vic xin va Sinh
phim Y té. Khang nguyén doc t ho ga tai t6 hop (tPT-recombinant
Pertussis Toxin), 16 s6 AE 8004 va khang nguyén ngung két hong
cau dang sorl (FHA-Filamentous Haemagglutinin), 16 s6 AF 8002
¢6 nguon goc tir Bionet, Thai Lan. Hai khang nguyén ho ga rPT
va FHA déu di duoc hip phu véi ta chit nhom hydroxide véi
ham lugng 0,7 mg AI¥/ml. T4 chét alhydrogel 1,3% (Croda, Pan
Mach) voi ham lugng 6,1 mg AP**/ml, 16 s0 5621. T4 chat nhom
hydroxide vai 16 s6 0122, ¢6 ham lugng 5,9 mg AF*/ml do Vién
Vic xin va Sinh pham Y té san xuat.

2.3. C,hm”;n bj cac khang nguyén don bach 'hciu, uén vin {td'p
phu va vac xin bach hau va uon vin (DT), vac xin bach hau -
uon van - ho ga vo bao (DTaP) hap phu

Céc khéang nguyén don thanh phéan (D, T) hap phy, véc xin DT
va DTaP hdp phu duoc chudn bi mdi loai 3 16 (100 ml/16) véi ham
luong trong 1 ml nhu sau: khang nguyén bach hau hip phy chia
45 Lf (D) va 0,6 mg Al3+ khang nguyén udn van hip phu chira 20
Lf (T) va 0,6 mg AI**, véc xin DT hap phu chtra 45 Lf (D), 20 Lf
(T) va 0,6 mg AI**, véc xin DTaP chtra 45 Lf (D), 20 L (T), 10 pg
PT, 20 pg FHA va 0,6 mg AI**.

2.4. Phwong phdp phén tich

Céc ta chit ding trong nghién ciru duoc xac dinh kich thuge
hat, chi s6 phan bd hat (PDI), dién thé Zeta trén thiét bi Nano
Particle Analyzer SZ-100 (Horiba, Nhat Ban). Cac mau khang
nguyén hép phu don thanh phan va vic xin hap phu dugc do ap
sudt tham thau trén thiét bi Osmamat (Gonotech, Pirc). Ap suat
thim thiu dat yéu cau khi mau do ¢ gia tri 300£60 mOsmol/kg [8].
Phuong phap TEM dung phén tich cdu tric, hinh thai ciia ta chat
va khang nguyén don sau khi hip phu va vic xin DT, DTaP duoc
thuc hién tai Vién V¢ sinh Dich t& Trung wong trén kinh hién vi
dién tur tmyén qua JEM1010, voi h¢ $0 phong dai x50-x600.000,
d6 phan giai 3A°, dién 4p gia toc 40-100 kV. Méau duoc cb dinh, hit
nude va polyme hoa trude khi cat mong, sau d6 dua 1én ludi dong
di dwgc phu mang d& bang collodion, nhuém 4m ban voi uranyl
acetate trudc khi quan sat dudi kinh hién vi dién ti.

Do hap phu dugce xac dinh dua theo ty 16 phan trim gitta ham
luong khang nguyén hap phu trén ta chat so v6i ham luong khang
nguyén tong s6. D hip phu cua céc khang nguyén thanh phin
trong vac xin hip phu nhém hydroxide phai dat tdi thiéu 80%.
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Trong d6, ham lwgng D, T xac dinh bang phuong phap 1én bong
[8], rPT, FHA xac dinh bang phwong phap ELISA (phét trién boi
Bionet, Thai Lan), sir dung khang thé thir nhat 1a INIH 12 (d6i voi
PT) va INIH 11 (di voi FHA) ciia Vién Tiéu chuan va Kiém soat
Sinh hoc Qudc gia Anh (NIBSC), khang thé thir 2 1a cong hop
dé khang chudt gin PO (Abcam). Cuong do hip phu ciia khing
nguyén duoc xac dinh bang ky thuat mién dich huynh quang, sir
dung may Flow Cytometer BD Accuri™ C6 plus, Singapore dé do
s0 tin hiéu huynh quang trén tong s6 luong hat c6 trong miu ciia
vung dugc chon co tin hi¢u duong tinh. Mot tin hi¢u huynh quang
duong tinh duoc quy dinh khi mot phan tir khang nguyén di hap
phu duoc g'fm v6i mot phan tir khang thé dac hidu va phat tin hi¢u
sau khi két hop vai khang thé thir cp gan huynh quang.

2.5. Phwong phdp xit Iy 56 liéu

Str dung phan mém GraphPad Prism version 10 dé xir Iy s6 liéu.
Tat ca két qua duoc biéu dién dudi dang gid tri trung binh +SD. So
sanh giira hai nhom dugc thuc hi¢n bé’mg cach su dung ANOVA mot
chiéu, p<0,05 dugc xac dinh la khac biét c6 y nghia théng keé.

" L ],
3. Két qua va ban luan

3.1. Pic diém cia ti chit nhém hydroxide thwong mai
alhydrogel 1,3% (Croda, Dan Mgch) va nhom hydroxide (AH)
do Vién Vic xin va Sinh pham Y té sin xuat

Trong nghién ctru nay, két qua xac dinh duoc kich thudc hat
trung binh cua alhydrogel 1,3% (1548,7 nm) nho hon so véi kich
thudc hat trung binh AH cta Vién Vac xin va Sinh pham Y té
Bang 1. Cac dac tinh vat Iy cta ta chat nhéom thwong mai

alhydrogel 1,3% (Croda, Pan Mach) va nhém hydroxide do Vién
Véc xin va Sinh pham Y té san xuét.

Lol - Kich thwdchat ~ Phanbd hat  Dién thé Zeta
: ; (nm) (PDI) (m)

Alhydrogel 13% (n=3)  6,79¢0,1 1548741351 024£001  28,5+12

AH(VienVicxinvé ¢ 001 gsu3e1a09 0556001 224413

Sinh pham Y t¢) (n=3)

Hinh 1. Cau trac ta chat alhydrogel 1,3% Croda, BDan Mach (A, B)
va nhém hydroxide ctia Vién Vac xin va Sinh phdm Y té (C, D)
chup bang kinh hién vi dién tlr truyén qua v&i thanh ty 1é 500 nm
(A, C) va 100 nm (B, D).
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(1854,3 nm), trong khi d6 chi sd phan bd hat (PDI) cia alhydrogel
1,3% dat 0,24 va AH ciia Vién Vic xin va Sinh phim Y té 1a 0,55.
Dién thé Zeta cua alhydrogel 1,3% do dugc 1a +28,5 mV ¢ pH 6,79
va AH cia Vién Vic xin va Sinh phdm Y t 1a +22,4 & pH 6,61
(bang 1). Cau triic ta chit alhydrogel 1,3% (Croda) va AH cta Vién
Vic xin va Sinh pham Y t& duoc ghi nhan dya trén cac két qua chup
bang ky thuat TEM (hinh 1) cho thay, hai loai ta chat nghién ctru
déu c6 cdu tric dang soi tap hop thanh timg dam xbp ciia nhom
hydroxide twong tu nhu mo ta cua C.T. Johnston va cs (2002) [9].

M3i mét loai t& chit nhom hydroxide khac nhau vé chu trac,
cac chi sb vt Iy tily thudc vao phuong phép diéu ché cia timg
nha san xuat nhung nhin chung nhom hydroxide c6 cau tric dang
so01 voi kich thudce hat so Cép la 4,5%x2,2x10 nm [9]. Tuy nhién,
cac hat so cép khong ton tai dudi dang don 1é ma tao thanh cac
tap hop xop long 1éo co kich thuéc 1-10 pm, tham chi 1én dén
20 um tuy thugc vao phuong phéap diéu ché, phuong phéap do va
cac diéu kién thi nghiém [10, 11]. Kich thudc hat cua hai loai ta
chat nghién ciru déu nam trong gidi han, twong tu céc nghién ciru
da dugce J.R. Burdman va cs (1995) [12] cong b6 va su khac biét
vé kich thudc hat trung binh ctia hai loai ta chat khong 6 ¥ nghia
thong k& v6i p=0,056. Tuy nhién, chi sé phan bd hat (PDI) cua
alhydrogel 1,3% va AH ctia Vién Vac xin va Sinh pham Y té khac
biét ¢6 y nghia thdng ké véi p=0,00001. Két qua chi ra rang, PDI
ctia alhydrogel 1,3% thép va xép xi bang 1/2 so véi PDI cia AH
(Vién Vic xin va Sinh pham Y té), nghia la d6 dong nhat cac hat
cua alhydrogel 1,3% tot hon so véi AH (Vién Vic xin va Sinh
pham Y té). Chi s6 PDI cang thép, d6 dong nhat giira cac hat cang
cao va diéu nay gitip cho kha ning hap phu ctia khang nguyén trén
bé mat hat nhém t5t hon [13]. O pH trung tinh, bé mat cac hat
nhom hydroxide mang dién tich duong [14], trong khi d6 dién tich
b& mit cuia hai khang nguyén bach hu va uén van déu mang dién
tich 4m [14, 15]. Do d6, ta chat ¢6 dién thé Zeta cang duong thi
kha ning twong tac tinh dién gitra t4 chat va khang nguyén cang
16n. Dién thé Zeta cua alhydrogel 1,3% la +28,5 mV khac biét co
¥ nghia thong ké voi p=0,0044 so véi dién thé Zeta cua AH (Vién
Vic xin va Sinh pham Y &) 1a +22,4 mV. Cac két qua danh gia vé
kich thudc hat, phan b hat va dién thé Zeta két hop v6i hinh anh
cau tric cla hai loai ta chat ghi nhin duge cho thay, alhydrogel

1,3% ctia Croda c6 kha ning cung cap moi truong phu hop cho
viéc hap phu hai khang nguyén bach hau va uon van hon so vdi ta
chat AH ciia Vién Vic xin va Sinh pham Y té.

_3.2. B hip phy va cwong @9 hip phu khing nguyén bach
hau, uon van trén ta chat alhydrogel 1,3%

Hai khang nguyén rPT va FHA da dugc hap phy trude do tir
nha san xuat Bionet, Thai Lan nén viéc danh gia do hép phu va
cuong do héap phu chi thuc hién d6i v6i hai khang nguyén bach
hau va udn van. Két qué chi ra ring, khi str dung ta chat alhydrogel

1,3% trong cung dleu kién pH 6,2, qué trinh hap phu khang nguyén
bach hau hodc udn van riéng 1¢ hay hép phu dong thoi hdn hop
hai khang nguyén bach hdu - udn van déu xay ra tuong ty nhu
nhau, duoc thé hién thong qua két qua do hap phu ciia timg khang
nguyén déu dat muc trén 90% trong khoang thoi gian 60-180 phiit
(hinh 2). Theo Duoc dién Viét Nam V (2018) [8], vic xin két hop



¢6 sir dung ta chit nhom hydroxide thi do hdp phu cua cac
khang nguyén phai dat it nhit 80%. Theo P. Marrack va cs
(2009) [16], ty 1¢ hap phu khang nguyén cao nhu vy cho phép
khang nguyén duy tri tai vi tri tiém, tao ra “hiéu Gng kho dy
trir” nham kich thich hé théng mién dich kéo dai va hiéu qua.
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Hinh 2. D hap phu cua khang nguyén bach hau, uén van & pH 6,2
(n=3) trén ta chéat alhydrogel 1,3% (Croda, Dan Mach). (A) Khang
nguyén bach hau hép phu don; (B) Khang nguyén udn van hap phu
don; (C) Khang nguyén bach hau va ubn van hap phu déng thoi.
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Danh gia cuong d6 hap phu cua hai khang nguyén bach
hau, un van khi hip phu ddng thoi trén ta chit alhydrogel
1,3% tai pH 6,2 cho thy, cuong d6 huynh quang cua khang
nguyén bach hau va ubn van déu dat mirc cao nhat tuong
g vé6i thoi gian hap phy 60-120 phut va duy tri & muc do
cao cho dén 180 phut. Nhu vay, cudng d6 hip phu va do hap
phu ctia cac khang nguyén D va T dat cao nhit déu duoc
ghi nhan & khoang thoi gian hip phu 60-180 phut & pH 6,2
(hinh 3C).

3.3. Dic diém vit ly ciia cdc sin phdm sau héip phu
riéng lé, hap phu dong thoi va phoi trgn vac xin bach hau
- uon van - ho ga vo bao

Céc két qua do kich thudc hat, phan bd hat, dién thé Zeta
va &p suét thim thau cua cac san pham khang nguyén bach
hau, udn van hap phu riéng 1¢ va dong thoi ciing nhu vic
xin DTaP cho thay, khi duy tri pH trong khoang 6,51-6,85,
dién thé Zeta cua cac san pham hip phu va vic xin DTaP
¢6 xu huéng ting dan nhung van ¢ mirc 4m nhe tir -1,6 dén
-2,3 mV khi so sanh véi cac khang nguyén bach hau, uén
van tinh ché c6 dién thé Zeta lan luot 1a -4,8 va -2,5 mV.
Chi s6 kich thudc hat cua cac san phdm hip phu va vic xin

(A) (B) (%)
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Hinh 3. Cwéng do huynh quang ctia khang nguyén bach hau (BH) va khang nguyén uén van (UV) khi hap phu dong thi trén alhydrogel
1,3% tai pH 6,2. (A) Vung dwoc chon; (B) Cuwdng do huynh quang trung binh clia khang nguyén bach hau hodc udn van sau hdp phu 120 pht; (C)
Cuwéng do huynh quang trung binh clia khang nguyén bach hau hodc uén van & cac khoang thoi gian khac nhau.
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DTaP déu c6 xu hudng ting 1én, dao dong trong khoang
6716,3 dén 8348,6 nm so v6i 1547 nm cua alhydrogel,
cing voi do sy phan bd hat clia cac san pham hap phu
cling ting lén tir 0,24 (alhydrogel 1,3%) dén 0,51 (D_hp),
0,63 (T _hp) va 0,64 (DT hp) so v&i hat ta chdt co s
(bang 2). Ap suit thim thiu cta cac san pham hip phu riéng
1¢ hay hap phu dong thoi va véc xin DTaP duy tri & mic
282-296 mOsmol/kg, dat yéu cdu vé ap suit thim thiu va
nam trong khoang tiéu chudn 300+60 mOsmol/kg d6i vai
mot san pham tiém dung cho nguoi theo yéu cau ciia Dugc
dién Viét Nam V (2018) [8].

Bang 2. Tinh chét vat ly cta cac san pham sau hap phu va phéi
tron.

Sinphim  pH Dién thé Zeta Kich thuéehat  Phanb§  Ap sudt thim théu
(mV) (nm) hat (mOsmol/kg)

D hp(m=3)  651+0,1 -2,1£02 7282,3+1132 051202 282430

Thp(n=3)  6,63£0,1 -2,340, 67163£1047  0,625£02 287+30

DT hp (1=3) 6,67+0,1 -1,8£0,2 8348,6£1168 06402  296+30

DTaP (n=3) ~ 6,85+0,1 -1,6+0,2 37331152 NA 285430

Két qua trén TEM ghi nhan hinh anh cdu tric cua cac
khang nguyén sau hap phu hay véc xin DTaP déu cho thay,
hinh anh cac dam xdp gdm cac soi két tu lai v6i nhau tuong
tu nhu ta chit nhom hydroxide méc du c6 nhiing khac biét
v& mat do, hinh thai cta dam xép tuy thudc theo d6 la cac
san pham hap phu don 1é (D-hp, T hp, rPT, FHA), hip phu
ddng thoi (DT _hp) hay vic xin DTaP (hinh 4).

Hinh 4. Hinh anh kinh hién vi dién tir truyén qua vé&i thanh ty 1& 200
nm cla cac khang nguyén hap phu trén ta chat alhydrogel 1,3% va
vac xin DTaP. (A, B, C, D) Khang nguyén bach hau, ubn van, rPT, FHA,
hap phu don thanh phan; (E) Khang nguyén bach hau - ubn van hap
phu déng thoi; (F) VAc xin bach hau - udn van - ho ga vé bao.

3.4. Ddnh gid sw on dinh vé tinh chit vt Iy va dj hip
phu ciia vic xin bach hdu - uoén vin - ho ga vé bao

Mirc d6 6n dinh cua quy trinh hdn hop vic xin DTaP
dugc danh gia thong qua viée theo ddi cac dic diém vat Iy
ctia hon dich véc xin va do hip phu cua cac khang nguyén
thanh phéan trong 120 ngay & 2-8°C.
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bac tinh vat 1y cua hdn dich véc xin cho théy, véc xin
dat yéu cau vé cam quan theo tiéu chudn cua Dugc dién
Viét Nam V (2018) [8] dbi véi vic xin dang hdn dich tiém.
Khi & trang thai ling, vic xin chia thanh 2 16p, phan dung
dich ¢ trén trong sudt, khong mau, phan ling cin & dudi
cO mau trz’ing xam. Sau khi lic, vic xin tao thanh hdn dich
ddng nhit, mau tring duc, khong 13n tiéu phan la. Cac chi
tiéu vé pH, ap suét thAm thau, kich thudc hat cia hdn dich
véc xin khong c6 su thay d6i dang ké khi bao quan & 2-8°C
trong 120 ngay sau khi phdi tron. Riéng vé dién thé Zeta,
sau 7 ngay phdi tron dién thé c6 khuynh huéng giam dan
va giam manh sau 30 ngay (dat -3,7 mV), sau d6 tang tro
lai va duy tri on dinh & muc -2,1 dén -2,3 mV sau 100-120
ngay. Didu d6 chimg t6 vac xin DTaP dat dén trang thai on
dinh (bang 3).
Bang 3. Dic tinh vat ly cta vac xin bach hau - uén van - ho ga vé
bao bao quan & diéu kién 2-8°C trong khoang th&i gian 3 thang.

(O B i Thoi gian bao quan ¢ 2-8°C

=3) 10 7 ngiy 30 ngiy 100ngiy 120 ngiy
Cam quan Dat Dat bat Dat Dat

pH 68501 6830 687:0,1 689401 688401
B0 thim hiu B0 270 W0 20 2780
(mOsmol/kg)

Diénthé Zeta (mV)  -17602 24402 3700 2302 2102
Kich thudc hat (nm) ~ 7085,6£1211  6978,6£1095  6752,6£1103 686531086 6917,5+1125

Két qua do hap phu cho thdy, tit ca cac khang nguyén
thanh ph?m bach hau, udn van, rPT, FHA trong véc xin DTaP
déu dat & mirc cao trén 90% trong thoi gian bao quan 120
ngay 0 2-8°C (hlnh 5) so véi tiéu chuan quy dinh >80% d6i
v6i véc xin két hop trong Duoc dién Viét Nam V (2018) [8].

100 - :
05 | I g i
o0 4
= 85 4 uTo
E— 8{—) 1 = 7 ngay
q% ;;: w30 ngiy
oy 6 | 100 ngay
60 | m 120 ngay
55 4
30

Ubn vin PT FHA

Bach hiu

Hinh 5. D6 hap phu cta cac khang nguyén thanh phan trong vic
xin bach hau - uén van - ho ga vé bao & diéu kién bao quan 2-8°C
trong th&i gian 120 ngay.

Nhirng két qua ban dau cho thiy, quy trinh hdn hop vic
xin DTaP tai Vién Vac xin va Sinh pham Y t€ dugc thuc
hién voi viéc bo sung lan luot 2 khang nguyén rPT va FHA
da hap phu san vao hon dich khang nguyén bach hau, uon



van hap phu dong thoi véi ta chat alhydrogel 1,3% trong
thoi gian 120-180 phit trude d6 da tao duge san pham vic
xin DTaP ¢ dang hdn dich tiém duy tri cac dic tinh vat 1y on
dinh trong thoi gian khao sat 120 ngay ¢ 2-8°C. Cac nghién
ctru toan dién vé tinh 6n dinh cta vic xin DTaP d3 cho théiy,
véc xin dat yéu cau vé tat ca cac chi tiéu chat luong cho dén
hét han dung du kién 1a 24 thang (két qua khong bao gdm
trong nghién cru nay) cang khang dinh mé hinh hdn hop
véc xin DTaP ctia Vién Vic xin va Sinh phdm Y té 1 hoan
toan phu hop.

4. Két luan

Két qua nghién ciru cho thiy, ta chat alhydrogel 1,3%
(Croda, Pan Mach) 1a phu hop cho hdn hop véc xin DTaP
v6i khang nguyén bach hau, uén véan (Vién Vic xin va Sinh
pham Y té, Viét Nam) va khang nguyén ho ga vo bao tir
Bionet (Thai Lan). Cac thong sd t6i wu ctia qua trinh hap
phu khang nguyén bach hau, udn véan di duoc xac dinh &
pH 6,2 va thoi gian hap phu 1a 120 phat. Vic xin DTaP &
nhi¢t do bao quan 2-8°C duy tri dugc sy on dinh vé cac dic
tinh vat 1y va d6 hip phu trong khoang thoi gian khao sat
120 ngay. Pay 1a co sé khang dinh mé hinh hdn hop véc xin
DTaP ciia Vién Vic xin va Sinh pham Y té 1a phu hop. Tiép
theo nghién clru nay, chiing toi s€ danh gia tinh an toan va
hi€u qua bao v¢ cua véc xin DTaP trén cac mé hinh dong vat
nhiam cung cdp day du cac bang ching cho viéc cip phép
thir nghiém 14m sang vic xin trén nguoi. Thanh céng cua
nghién ciru s& mé ra hudng phat trién cac vic xin 5, 6 thanh
phén dya trén nén tang mé hinh hdn hop vic xin DTaP cua
Vién Vic xin va Sinh phim Y té tai Viét Nam.
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