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PAT VAN DE

Nam 2009, Viét Nam da tu san xudt dugc vic xin
(VX)soi voi tén MVVAC tai Trung tim Nghién ctru, San xuét
VX va Sinh phdam Y té (POLYVAC) theo cong nghé va tiéu
chuan Nhat Ban.

Tinh 6n dinh ciia VX ¢6 anh huéng quan trong dén su
thanh cong ciia chuong trinh tiém chung trén toan thé gidi. Tinh
6n dinh ndy gom hai loai: Tinh 6n dinh (dong déu) véchat
luong cia cac loat VX (lot-to-lotconsistency) va tinh 6n dinh &
cé&c nhiét do bao quan khac nhau (Thermostability hay stability:
On dinh nhiét).

V61 mong mudn danh gia dugc tinh 6n dinh caa VX s6i
MVVAC trong sudt qua trinh tir ngay sau khi san Xuét, trong
thoi gian bao quan dén khi str dung chung toi tién hanh dé tai
“Panh gia tinh 6n dinh ciia Vic xin Soi san xuat tai Viét Nam tir
nam 2009 dén nam 2013 v4i hai muc tiéu:

1. Panh gia tinh 6n dinh vé chét luong cia cac loat véc xin soi
san xuét tai Viét Nam tir nam 2009 dén nam 2013,
2. Panh gia tinh 6n dinh cua Vic xin soi san xuét tai Viét Nam
& cac diéu kién nhiét d6 bao quan khac nhau.

NHUNG PONG GOP MOI CUA LUAN AN

Nghién ctru da danh gia duoc tinh 6n dinh cua VX soi
san xuét tai Viet Nam MVVAC trong sudt qua trinh tir ngay
sau khi san xuat, trong thoi gian bao quan dén khi str dung.

1. Khiang dinh dugc cac loat MVVAC san xuat tir
nam 2009 dén nam 2013 co chéat lugng On dinh, tir d6 khing
dinh dugce su 6n dinh cua ca qui trinh san xudt va hé thong
chdat heong cia nha may.Viéc khing dinh dugc cac loat
MVVAC c6 chit lwong 6n dinh ciing ching minh dugc cac
loat MVVAC san xuét tiép theo co chit lwgng gidng nhu ba
loat d¢au tién d& dung trong thir nghiém 1am sang, chdng tao
dugcdap tmg mién dich ciing nhu an toan nhu loat d& diing
trong thir nghiém 1am sang.
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2. Nghién ctu d4 danh gia duoc tinh 6n dinh cua
MVVAC & cac diéu klen nhiét d¢ bao quan khac nhau 37 oc;
25 °C; 2-8 °C va tinh én dinh cia VX sau hdi chinh, bao
quan & 2-8 °C.

Nghién ctru dd xac dinh duoc loai chi thi nhiét lo
VX(Vaccine Vial Monitor: VVM) cia MVVAC la VVM 7.
Viéc gin VVM7 1én ting lo MVVAC sé& gitip cho ngudi st
dung duge ding nhimg lo VX thuc su c6 hiu qua phong bénh;
tranh lang phi MVVAC mot cich khong can thiét khi gip cac
su ¢d mat dién, tham hoa thién nhién; gilp quan 1y kho VX khi
cin ¢t tinh trang VVM dé lua chon nhitng lo MVVAC st dung
trude. Dya vao chinh séch st dung VX ngoai day chuyén lanh
trong mot sé trudng hop dic biét cia WHO va UNICEF, VVM
con lam tang ty 1& tiém VX sai ¢ vingdia 1y va kinh t& kho
khan, khic phuc duge tinh trang thiéu ti lanh bao quan VX trén
dién rong tai cAc huyén nhu hién nay. Viéc xac dinh va st dung
VVM cho MVVAC ciing 12 mot diéu kién quan trong dé
MVVAC duoc d& nghi cép gidy ching nhan dat tiéu chuan
WHO, gitip POLYVAC c6 thé xuat khau VX.

BO CUC LUAN AN

Luan an gom 132 trang: Dit van dé 2 trang; tong quan
38 trang; ddi twong va phuong phap nghién ctru 24 trang; két
qua 32 trang; ban luan 34 trang; két luan 1 trang, Kién nghi 1
trang.Luan an c6 42 hinh; 30 bang; 170 tai liéu tham khao
trong d6 ¢ 53 tai liéu tiéng Viét, 117 tai liéu tiéng Anh. Phy
lyc bao gdm cac biéu miu ghi chép qua trinh thyc hién cac
thir nghiém.

Chuong 1: TONG QUAN TAI LIEU

1.1. Vi rut séi

Vi rat soi thudce chiMorbilivirus, ho paramyxoviridae;
chi c6 mot typ huyét thanh, khong ¢ typ phu.

Bénh sgild bénh truyén nhiém manh nhit tan cong vao
con ngudi. Bénhco thé phong dugc bang VX va c6 thé thanh
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todn duoc vi €O 6 chira duy nhétrlél nguoi, khong cotrung gian
truyén bénh, chi c6 mot tuyp huyét thanh va cd VX phong bénh

SiSsi han hanh a&ng TmsD

Sic i han canh bha =D

—\/ \; bBinh
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Gici han canh baoc

Gic'i han hanh dong ==D

Nhat Ban chuyén giao.
1.2.2. Pap tng mién dich va phin {ng phu sau tiém chiing
vic xin s¢i

Dép ung mién dich sau tiém VX séi twong ty nhu sau
nhidm soi tu nhién nhung nhanh hon dép tmg mién dich do méc
tu nhién vai ngay. ChungAlK-Ctao dugc dap tng mién dich
cao vadugce coi 1a ching an toan nhit trong cic chung san xuét
VX soi hién nay. Két qua thir nghiém lam sang trén cac loat
MVVAC san xut déu tién trong giai doan 2009-2013 cho thiy
MVVAC dat yéu cau vé an toan va hiéu qua phong bénh.Tuy
nhién, dé chimg minh cac loat MVVAC sin xuét tiép theo co
chit luong gidng nhu loat ¢4 ding trong thir nghiém 1am sang
hay khong, phai dwa vao nghién ctru vé tinh 6n dinh chat luong
cua cac loat MVVAC.
1.3. Kiém dinh vic xin, tinh 6n dinh chit lwgng ciia cac loat
vic xin

Kiém dinh VX lién quan dén viéc ldy mau, thyc hién
thir nghiém, ho so hoa tai lidu dé dam bao: Céc thir nghiém can
thiét d4 duoc thuc hién chinh xac; cac nguyén vat liéu, VX
chwa duoc phép st dung dén khi chit lwong cua chung duoc
danh gia dat tiéu chuan.

Tinh 6n dinh chit luong cua cac loat VXIA khai niém
nhim va0 viéc dam bao cho sy xuit xudng mot cach lién tuc
cac loat VX an toan va hiéu qua, duoc xac dinh bang cach kiém

7“"\.//-\— ~runo
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dinh chét lugng timg loat VX va tién hanh phan tich xu huéng
(trend analysis)két qua kiém dinh.

Hinh 1.1: CAc méc chinh phan tich su én dinh chdt lwong VX

Khi phan tich xu hudng céc chi sé dinh lugng, WHO str
dung d0 thi Shewhart dé danh gi4 d6 6n dinh cia mot bo sb liéu
két qua kiém dinh dwa vao cac khoang sau:

_Trung binh (TB) + 2 d6 léch chuan (SD) va TB%3SD la
c4c mbc co ban: Vung ngoai khodng TB + 3SD dugc goi la
vung hanh dong. Néu c6 mot diém nam ngodi ving nay: Can
phai can nhic xem loat VX d6 c¢6 dugc sir dung khong ké ca
khi n6 van dat tiéu chuan xuat xuong.Khoang (TB-2SD,TB -
3SD) va (TB+2SD,TB+3SD) la ving canh bao. Néu c6 diém
roi vao ving nay cling phai tim nguyén nhan dé phong ngua.
Néu co cac hién tugng trén Xay ra, ching t6 ton tai 16i hé thong
hoic xay ra su ¢d candiéu chinh.

Ngoai ra, bo sé liéu dugc goi la 6n dinh cao néu khong
c6: Hai diém lién tiép nam trong khoang (TB-2SD,TB-3SD)
hodc (TB+2SD,TB+3SD); 4 diém lién tiép ndm ngodi khoang
TB+1SD; trén 6 diém ting hodc giam lién tiép; trén 8 diém lién
tuc Nim & mot phia dudng trung binh.

Duya trén nguyén ly: Chit luong 6n dinh cia cac loat
VX la két qua cua viéc ap dung mot cach nghiém ngat h¢ thong
chdt lwong cong véi sy on dinh ciia qui trinh san xudt. Hai yéu
t trén dam bao cho viée tao ra cac loat VX lién tlep an toan va
hiéu qua. Vi vay, viéc kiem dinh chdt lwong khong chi cho
nhitng s6 liéu vé chét lugng timg loat VX cu thé ma con cho
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biét mirc d6 6n dinh cua ca qui trinh san xudt, hé thong chait
lirong thdng qua viéc phan tich xu huéngeac s liéu thu duoc.

Hién nay, chwa c6 nghién ctru ndo V& tinh 6n dinh chat
lugng cua cac loat MVVAC.
1.4. Tinh 6n dinh nhiét ciia vic xin
1.4.1. Muc dich ciia nghién ctru tinh 6n dinh nhiét

Cac nghién ctu tinh 6n dinh nhiét nhim muyc dich
ching minh VX sir dung trén thi truong van duy tri dugc tinh
an toan, hiéu qua bao vé va céc tiéu chuan k¥ thuat khac cua no
dén thoi diém cudi clng cia han sir dung. Khi nha san xuat
thay doi qui trinh san xuét hodc mot yéu té quan trong nao do
trong qua trinh san xuat nhu: Thé tich ndi 1én men, dia diém
san xuat, nguyén vat liéu dau,...cdc nghién ctu tinh 6n dinh
nhiét trudc va sau khi thay doi giap chimg minh sy thay d6i d6
khong anh huong dén tinh 6n dinh cta san pham. WHO khuyén
c40 mdi nha san xuét phai thuc hién cac nghién ctu tinh 6n
dinh nhiét dé ty xac dinh han sir dung thuc té cho timg VX do
ho san xuét.
1.4.2. C4c chi sb6 danh gia tinh 6n dinh nhiét va han sir dung
Ciia Vic xin

Theo WHO, tinh 6n dinh nhiét duoc phan tich théng ké
dua trén sy giam cong hiéu cia VX theo thoi gian bao quan.
Cong hiéu 1a chi s6 quan trong nhat dé d4nh gia chét luong VX,
thudc do kha ning bao vé con ngudi trude bénh tat. Bbi véi cac
VX vi rit séng giam doc luc, cong hiéu dugc tinh bang nong do
vi rit c6 trong VX. Cac chi s khac cting ¢6 thé duogc can nhic.
1.4.3. Cong cu giam sat sw phoi nhiém ciia Vic xin véi nhiét do

C6 nhicu loai cong cu ding gidm sat sy phoi nhiém
cia VX véi nhiét d§ cao, tuy nhién, chi c6VVMdanh gia
dugc mirc @6 phoi nhiém véi nhiét d6 cua tung lo VX; trong
subt qua trinh tir khi san xuit, bao quan, van chuyén dén khi
str dung; dé doc, gon nhe, tién loi do né dugc gén 1én tung lo
VX.VVM biéu thi sy phoi nhiém tich luy cia VX véi nhiét
dd moi truong.
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1.4.4. Phan loai va cach xac dinh chi thi nhiét lo Vvic xin
VVM dugc chia lam 4 loai bang cach xac dinh cong
hi¢u ctia VX khi bao quan & cac nhiét do khac nhau.

Bdang 1.1: Phan loai va cdach xdc dinh VVM

Loai | Mirc @9 6n | Handlng & | Handung é [Han ding

VVM |dinh ciia VX| 37 °C (ngay) | 25°C (ngay) | é2-8°C
2 Thép 2 Khong x4c dinh | 225 ngay
7 Vira 7 45 > 2 nam
14 | Trung binh 14 90 >3 nam
30 Cao 30 193 >4 pnam

1.4.5. Tinh hinh nghién ctru tinh 6n dinh nhiét cia MVVAC

MVVAC d4 dugcsan xuét theo hai giai doan: Giai doan
1: Nam 2007, MVVAC duoc san xuét tir ban thanh pham cua
Vién Kitasato, Nhat Ban. Giai doan 2: Tu nam 2009,
POLYVAC tu san xuit MVVAC tir nhitng cong doan dau tién
dé tao ra ban thanh pham roi VX thanh pham.

MVVAC san xuit tir ban thanh phdm cia Vién Kitasato
d4 dugc danh gia tinh 6n dinh nhiétnhung chua c6 nghién ctu
ndo vé tinh 6n dinh nhiét cia MVVAC do POLYVAC san xuét
trong giai doan 2 dé chimg minh sy thay d6i d6 trong qua trinh
san xuat khong anh hudng dén tinh 6n dinh ciia VX,

CHUONG II: POI TUQNG, PHUONG PHAPNGHIEN CUU

2.1. Poi twong nghién ciu:VX s6i san xudt tai Viét Nam
(MVVAC) tir nam 2009 dén nam 2013.
2.2. Thoi gian va dia diémnghién ciu:Tir 9/2011-10/2014
taiPOLY VAC.
2.3. Vit liéu nghién ctru
2.3.1. Trang thiét bi, dung cu

Céc phong thi nghiém, trang thiét bi, dung cu chuyén
dung phuc vu kiém dinh chat lwong VX nhu: Phong sach cac
cép do, ti cdy vo trlng, ta 4m, may dém hat, may do pH,...
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Hinh 3.14: Cang hiéu ciia MVVAC béo qudn ¢ 25 °C
Sau 90 ngay bao quan & 25 °C mot loat MVVVAC cong
hiéu chi con 2,93 Ig PFU/liéu. Sau 60 ngay, cdng hiéu caa ca ba
loat MVVAC déu trén 3 Ig PFU/liéu. Do d6, néu bao quan
MVVAC & 25 °C thi nén sir dung trong vong 60 ngay.
3.2,

(Cinghiéu

46

3.6

3.1

2.6

2.1

T s |
po=ea —— e ———

Hinh 3.15: Cong hiéu ciia MVVAC bao quan ¢ 37 °C

Sau 10 ngay bao quan & 37 °C, cong hiéu cta ca ba loat
MVVAC van Ién hon 3 1g PFU/liéu, dat yéu cau cia WHO vé
hi¢u qua bao vé. Pén ngay thir 14, cong hiéu cia ca 3 loat déu
nho hon 3 lg PFU/liéu.Nhu vay, néu bao quan MVVAC & 37
OC thi VX chi nén st dung trong vong 10 ngay.

3.2.4. Két qua danh gia tinh n dinh ciia MVVAC sau hoi
chinh

38 4% ° a = \
: -~ v -
G’E 4 ——NM-0211
ca
8% 35 —e—M-0311
3 ‘ ‘ ‘ ‘ f
Oh 2h 4h 6h 8h

Thé&i gian sau héi chinh
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Hinh 3.17: Cong hiéu 3 loat MVVAC sau hoi chinh

Sau 8 gio, cong higu cua ca ba loat van trén 3 Ig
PFU/liéu, van dat hiéu qua bao v¢.
3.2.5. Két qua xac dinh loai VVM ciia MVVAC

Hinh 3.16: Hinh anh lp MVVAC ¢6 gan thir VVM7 trén nép lo

Tong hop két qua nghién ctru ¢ trén: Han sir dung cua
MVVAC khi bao quan ¢ 37 °C 13 10 ngay, ¢ 25 °C 14 60 ngay,
& 2-8 °C 1a 2 nam. D6i chiéu voi bang phan loai VVM cua
WHO (Béng 1.1): Chi thi nhiét lo VX cia MVVAC 1a VVMT.

CHUONG 4: BAN LUAN

4.1. Ban luan vé tinh 6n dinh vé chit lwong cia cac loat VX
soi san xudt tai Viét Nam tir nim 2009 dén nim 2013
4.1.1. Phuwong phap sir dung dé phan tich tinh 6n dinh chit
lwgng VX

Trong nghién ciru ndy, phuong phap toan thong ké va do
thi Shewhart ¢4 dugc sir dung cho phan tich tinh 6n dinh chat
luong VX dé khang dinh sy 6n dinh cta quy trinh san xuit va
tinh hinh &p dung hé thdng chat lwong ctia nha may. Phuong
phép nay ciing dugc sir dung trong hau hét cac nghién ctru xac
dinh tinh 6n dinh chat lugngVX khéc trén thé gigi.
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4.1.2. Co miu str dung trong nghién ciru

42 loat VX da dugc danh gia chat luong. C& miu dir 16m,
dat yBu cau vé tinh tin cdy cho nghién ctu tinh 6n dinh chét
luong theo hudng dan caa WHO (it nhét 20 loat).

4.1.3. C4c chi sb danh gia, cac mbc danh gia tinh 6n dinh

Vé s6 luong, nghién ctru nay d4 tién hanh phan tich 10
chi s, nhiéu hon 3 chi sé so v6i yéu cau tdi thiéu cua WHO
cho VX s6i.So véi quy dinh ciia Duoc dién chau Au, nghién
clru ciing tién hanh phan tich nhidu hon 5 chi s6. So vdi ba tai
liu: Duoc dién Nhat Ban, tai liéu “cac yéu cau tdi thiéu cua
sinh phdam” ciia Vién cac bénh Truyén nhiém Qudc gia Nhat
Ban va tai liéu “yéu cau tdi thiéu cua sinh phidm” cua Vién
Kitasato, nghién ciru d4 thuc hién nhiéu hon 3 chi s6.C4c chi
séduge 1am thém do quy trinh san xudt MVVAC méi dua vao
hoat dong, chua danh gia dugc tinh on dinh.

Céc nghién ciru khac tai Viét Nam khi phan tich thong
kétinh 6n dinh chét luong gitra cac loat cia mot s6 VX tai Viét
Nam chi dwa vao mot chi sb: Cong hiéu ctia VX. Hon nita, cac
nghién ciru d6 chi st dung mdc TB + 2SD dé danh gi4 tinh 6n
dinh chat lugng VX; khong str dung cac mbc TB + 3SD, TB +
1SD, dudng trung binh, sy phan bd cia cac diém xung quanh
duong trung binh dé phan tich k§ hon muc d6 6n dinh vé chat
luong cua céac loat VX nhu nghién ctru nay.

4.1.4. Su tin cdy cia cac phlro'ng phap xic dinh cac chi s,
két qua phén tich cac chi s6

Céc phuong phép sir dung dé kiém dinh ting chi sé cua
timg loat MVVACdéu theo thuong quy cia WHO, Dugc dién
chau Au, hoic Nhat Ban, dugc st dung rong réi trén thé gioi.
Theo yéu cau cia WHO, cac phuong phap nay ciing dd dugc
tham dinh tai tirng phong thi nghiém vé nhiéu chi sé nhu do dac
hiéu, gi6i han phét hién (d6i véi thir nghiém dinh tinh), gidi han
dinh lugng, do chinh xac, d0 manh (thtr nghiém dinh luong),
tinh tuyén tinh nén c6 do tin cay cao.
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WHO khéng yéu cau thuc hién cac chi sé d6 léch trong
luong, pH, hat khong tan trong MVVAC. Nha may san xuat
MVVAC méi di vao hoat dong nén POLYVAC trién khai
c4c chi s6 nay dé giam sat quy trinh san xuat. Theo két qua
nghién ctu, d6 léch trong luong, pH cia MVVAC rit 6n
dinh, mdt co s& khoa hoc quan trong dé POLYVAC c6 thé
giam bat cac chi sb trén khi danh gia tiéu chuan xuit xuong
MVVAC ma vin dam bao chit luong san pham, tuan thi
ding quy dinh cia WHO.

4.15. Cac yéu t6 gop phintao lap tinh 6n dinh chit lwong
MVVAC

Nha may san xuat MVVAC d4 dat tiéu chuan GMP cia
WHO, mot béng chimg dé tao 1ap duogc tinh 6n dinh cua san
pham.

Pé tao duoc su 6n dinh vé chat lwong san phém,
POLYVAC d4 kiém soat bén nhom nguyén nhan anh hudng
dén sy bién thién san pham mot cach chit chd: Con nguoi,
trang thiét bi, nguyén vat liéu, moi trudng san xuat. TAt ca nhan
vién caa POLYVAC déu dugc dao tao ti mivé cac k¥
thuat/cong viéc ma ho s& thuc hién; duoc danh gia tay nghé mot
cach chat ché. Qua trinh dao tao, danh gia déu duoc luu hd so
bang cac bleu mau chi tiét. Vién Kitasato, noi chuyén giao cong
nghé san xuat MVVAC cho POLYVAC ciing chinh 14 noi dao
tao cac can bd POLYVAC.

MGi nguyén vat lidu sir dung trong qua trinh san xuit,
kiém dinh MVVAC déu c6 chung chi phan tich chit luong.
POLYVAC Ilya chon nhitng nha cung cap nguyén vt lidu c6 uy
tin trén thé gi6i nhu Gibco, Iwai, Nisui, Wako,...

Ching san xuit, yéu t quan trong bac nhét trong san
xuat VX, do Vién Kitasato cung cap, c¢6 hd so luu ghi rd nguon
gdc va lich str ciy chuyén.

Su thich hop cho viéc nhan 1én cua ching vi rat dung
trong san xuit MVVAC trén té bao phdi ga nudi ciy tir tring
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cua cong ty Valo, Puc ciing d& dugc ching minh trong hai
cong trinh nghién ciru cia tac gia Nguyénbang Hién.

Céc trang thiét bi; cac hé théng phu tro nhu hé thong
cung cap nudce, hé thdng cung cip khi; dung cu ding san xuat,
kiém dinh MVVAC ciing déu dugc lya chon tir cic nha cung
cép c6 uy tin trén thé giéi.

Céc hé thong, trang thiét bi, dung cu c¢6 anh hudng truc
tiép dén chét lwong san phém déu duoc thim dinh, hiéu chinh
bang cac thiét bi chuyén dung. Nha may san xuit MVVAC
duoc Iya chon vi tri xay dung, thiét ké, sira chita va duy tri dam
bao giam thiéu nguy co gay 18i, d& dang vé sinh va bao dudng
hiéu qua nham tranh nguy co 1ay nhiém chéo, giam thiéu tich tu
bui ban hodc bat ctr nguy co nao cho chit luong san pham.

M®bi cong viéc duge thyc hién trong cac phong cd cap do
sach khac nhau tuy thugc tinh chat ciia cong viéc. Méi truong 1am
viée cOn dugc giam sat thuong xuyén bang nhidu chi s6 khac
nhau: Hat bui; vi khudn v& ndm trong khong khi, trén bé mit.

Céc quy trinh kiém dinh MVVAC déu dugc thim dinh vé
tinh dang, tinh chinh xac, do lap lai gilra cac lan thir nghiém
cua mdt can bo va do lap lai gilta cac can bg khac nhau, gioi
han phat hién, gidi han xac dinh, d6 dac hiéu,...

Quan trong hon, dé c6 duoc cac san phim véi chat lugng
6n dinh, POLYVAC d4 xay dung mot hé thong chit luong véi
nhiéu hoat d6ng nhu: Phan tich xu huéng, hé thong hoat dong
khic phuc va phong ngira, kiém soat cic thay ddi, danh gia
nguy co, soat xét hé théng chat luong,....Cac hoat dong nay
cling dugc cai thién lién tuc nhim hudng téi muc tiéu 6n dinh
chit lugng san pham.
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4.2. Ban luan vé tinh 6n dinh ciia VX séi sidn xuat tai Viét
Nam & cac diéu kién nhiét 49 bao quan khic nhau
Mbi noi dung trong nghién ctru ndy thuc hién trén ba

loat VX, dap ng y8u cau ciia TS chirc Y té Thé gidi vé sb loat
VX thir nghiém trong nghién ciru tinh 6n dinh.
42.1. Ban luin vé két qua xac dinh tinhon dinh ciaa
MVVAC ¢ cac nhiét do khac nhau

So Vv6i nhitng loat dau tién trong cac bao céo ciia Nguyén
Ding Hién va Nguyén Nit Anh Thu, MVVAC cang ngay cang
6n dinh v&i nhiét do cao. Trong giai doan 2006-2007,
POLYVAC tién hanh giai doan dau qua trinh chuyén giao cong
nghé: Nhan VX bén thanh pham tir Vién Kitasato dé xac lap
quy trinh san xuét. Giai doan ndy ¢ nhiing loat VX giam qua
1lg PFU sau 1 tuan béo quan & 37 °C.

Sau khi hoi chinh, tinh 6n dinh cta VX s& giam rat nhiéu
S0 véi dang dong khd.Hon nita, MVVAC chira 10 liéu/lo nén
mdi 1an md mot IoVX s& tiém cho mudi nguoi.8 gid chua phai
han sir dung t6i da cia MVVAC sau hdi chinh. Tuy nhién, két
qua nay dap tng dugc nhu cau thuc té dat ra: Theo quy dinh
cia WHO, cac lo VX di mang ra st dung trong ngdy, néu
khong hét déu phai huy bo. Sau khi hoi chinh 8 gid, cong hiéu
cua cac loat VX van dat ydu cau bao vé 1a co s& khoa hoc dé
khuyén céo st dung MVVAC trong cong dong.
4.2.2. Cac chi s6 xac dinh tinh 6n dinh nhiét va han sir dung
caa VX

D6i v6i hau hét cac VX, cdng higu 1a chi sé danh gia

tinh 6n dinh vi né phan anh mai lién h¢ giita méi truong bao
quan v6i kha niang bao vé ciia VX.Voi VXvi rit sbng giam doc
lyc, cong hiéu VX thé hién qua ndng do vi rat. Cac chi s6 khac
ciing nén dugc can nhic do ching chi ra sy thay d6i dén tinh an
todn va hiéu qua bao vé ciia VX Véi cac anh huong khong thé
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biét hét duoc. Nghién ctru ndy ciing dung chi sé cong hiéu dé
danh gia tinh 6n dinh nhiét va han sir dung ctiia VX. Riéng noi
dung xac dinh tinh 6n dinh nhiét va han sir dung cua VX 4 2-8
OC ¢ thoi diém 27 thang: Panh gia tit ca cac chi sb véi muc
dich nham dua ra han st dung ctia VX & nhiét do nay 1a 24
thang, han sir dung VX trén thj truong. Viéc danh gia tat ca cac
chi s6 s& 1am chit ch& hon han st dung, an toan hon cho ngudi
dung.
4.2.3. C4c yéu t6 tao nén tinh 6n dinh nhiét cia MVVAC
NUt cao su cia lo MVVAC dugce 1am tir cao su tong hop
c6 trang silicon A tranh bam dinh VX, déng gép mot phan
khéng nho trong tinh 6n dinh cua VX.Chat 6n dinh trong
MVVAC va quéa trinh dong khé da gitp MVVAC chi mat
khéng qué 1 Ig PFU ¢ 37°C/7 ngay, trong khi ¢ trang thai thong
thuong, vi rat séi mat mot nira hoat tinh gy nhiém khi bao
quan & 37°C/2 gio. Pé c6 duoc tinh 6n dinh nhu trén,
POLYVAC d4 dua vao thanh phan cia MVVAC mdt loat chét
6n dinh: Lactose, D-Sorbitol, L-Sodium glutamate, Hydrolized
gelatin. Céc loai duong nhu sucrose, lactose va sorbitol; cac
loai axit amin nhu glutamate, lysine, prolin,... bao vé vo bao
ngoai cua vi rat ddng thoi co tac dung e ché qua trinh két dinh
Cua vi rut ¢ nhiét do cao. Gelatin ¢6 tac dung bao quanh hat vi
rat, e ché qua trinh két dinh cua hat vi rat & nhiét d6 cao.

So v6i VX s6i cuia vién Kitasato, thanh phan MVVAC d4
c6 sy thay doi dé thich nghi v&i diéu kién ty nhién, kinh té
ViétNam. VX cta Vién Kitasato khong chira gelatin, MVVAC
cia POLYVAC chua gelatinPOLYVAC thém gelatin vao
thanh phan VX séi vi nhiéu Iy do:Thir nhat: Viét Nam c6 khi
hau nhiét d6i, thiéu trang thiét bji bao quan lanh. Thir hai: VX
soi ciia Viét Nam chira 10 liéu/lo. Sau khi hdi chinh, VX khong
tiém hét ngay lap tirc ma s& tiém dan cho 10 ngudi, cin VX 6n
dinh cao.Thir ba: Theo yéu cau cia WHO: Cong hiéu cta VX
soi giam khong qué 1 g PFU/lidu khi bao quan & 37 °C/7 ngay.
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Nhat Ban khong thyc hién theo yéu cau nay do diéu kién tu
nhién, kinh té c6 thé giup Nhat Ban dam bao duoc diy chuyén
lanh trong bao quan VX.

DPé giam thiéu tac dung giy di tGng cua gelatin,
POLYVAC da dung gelatin thuy phan, loai gelatin dugc tinh
khiét bang hé thong sic ky 1ong hiéu ning cao phu thudc kich
thudc phan tu.Loai gelatin nay khéng co tinh khang nguyén va
c6 ty 18 di g rat thip so véi cac loai gelatin thong thudng (Co
nguén géc tir collagen lgn hodc bo duoc bién tinh boi nhiét do
cao). Két qua thir nghiém 1am sang MVVAC san xuat trén béan
thanh phim ciia POLYVAC d4 chimg minh tinh an toan cia
loai gelatin nay.

4.2.4. Y nghia ciia viéc nghién ciru tinh 6n dinh va xac dinh
loai chi thi nhiét lg VX cia MVVAC

Viéc xac dinh va st dung VVM cho MVVAC c6 y nghia
rat 16n: Giap cho nguoi sir dung duoc ding nhirng lo VX thuc
Su ¢6 hiéu qua phong bénh; 1dm giam hao phi do viit bo nhitng
lo MVVAC tét khi gip cac sy c6 mat dién, tham hoa thién
nhién; gilip quan 1y kho VX khi cin cir tinh trang VVM dé lya
chon nhirng 1o MVVAC str dung truée. Dua vao chinh sach st
dung VX ngoai day chuyén lanh trong mét s trudng hop dic
biét cata WHO va UNICEF, VVM con lam tang ty 1€ tiém
chiang vung dia Iy kho khan, thiéu dién, thiéu ta lanh.Vi vay,
viéc xac dinh va sir dung VVM cho MVVAC s& gop phan vao
nd luc thanh toan bénh soi tai Viét Nam.Viéc xac dinh va st
dung VVM cho MVVAC ciing 1a mot diéu kién quan trong dé
MVVAC duoc d& nghi cép gidy ching nhan dat tiéu chuan
WHO, gitip POLYVAC c6 thé xuat khau VX.

KET LUAN

1. Chét luong VX séi san xuét tai Viét Nam tir nim 2009
dén ndm 2013 c6 chét luong 6n dinh, thé hién:
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Ca 42 loat dat yéu cau vé cac chi s6 dinh tinh nhu nhan
dang, vo trling, an toan, quan sat trang thai.Cac chi s6 cong
hiéu, 6n dinh nhiét, d6 4m ton du, d6 léch trong luong, pH 6n
dinh v6i da s6 cAc gia tri nim trong khoang TB + 2SD; khong
c0 loat nao roi ra ngoai khoang TB + 3SD.

2.Han str dung cia MVVAC khi bao quan ¢ 37 °C 14 10
ngay; & 25 °C 14 60 ngay; ¢ 2-8 °C 1a 2 nam; sau hdi chinh, bao
quéan & 2-8 °C 1a 8 gio.

Loai chi thi nhiét lo VX cia MVVAC la VVM 7.

KIEN NGHI

1. Tiép tuc nghién ctru tinh 6n dinh chat lwong cua cac
loat MVVAC san xuét trong cac nam tiép theo.

2. Str dung loai VVM da tim dugc cho MVVAC.

3. Nghién ctru thém vé tinh 6n dinh sau hoi chinh cia
MVVAC & cac nhiét do 20-25 °C, 37 °C.

4. POLYVAC c6 thé bo cac thir nghiém d6 léch trong
lugng, dém hat, pH khi kiém dinh xuét xuéng MVVAC ma
van tuan thu cac yéu cau cuaWHO, Duoc dién Chdu Au,
Duogc dién Nhat.

BACKGROUND

In 2009,The Center for Research and Production of
vaccines (VX) and Biologicals (POLYVAC) - Viet Nam
manufactured measles vaccine by themselves according
tothetechnology and specification of Japan.

The consistency and stability of VX impacts
importantly to the success ofExpanded Program on
Imminization (EPI) all over the world. Vaccines have lot-to-lot
quality consistency (consistency) and thermostability (or
stability)at the different temperatures.

For the desire of evaluation of Measles vaccine -
MVVACat allstages: after the production, the storage to the
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usage, we conduct the study: “Evaluation ofconsistency
andstability of Measles vaccine manufactured in Viet Nam at
the stagefrom 2009 to 2013” with 2 objectives:

1. Evaluation of the quality consistency of all Measles vaccine
lots that manufactured in Viet Nam from 2009 to 2013.

2. Evaluation of the stability of Measles vaccine that
manufactured in Viet Nam at the stored different temperatures.

NEW CONCLUSIONS OF DOCTOR DISSERTATION:

The study evaluated the quality consistencyand stability of
measles vaccine MVVAC, which is produced in Vietnam, after
the production process, during the storage period until to be
used for vaccination.

1. It is affirmative that the MVVAC lots produced from 2009 to
2013 have lot-to-lot quality consistency, thereby confirming the
consistency of the production process and the quality system of
the manufacturer.

The consistency in quality of MVVAC lots produced from
2009 to 2013 prove that the next MVVAC lots will have same
quality as the first three lots have been used in clinical trials,
will have immunogenicity and safety as those three lots, too.

2. The study evaluated the stability of MVVAC in different
storage temperature conditions: 37 °C; 25 °C; 2-8 °C and the
stability of the vaccine after reconstituting, stored at 2-8°C.

The research has determined the Vaccine Vial Monitor(VVM)
of the MVVAC is VVM 7. AttachingVVM7 to each MVVAC
vial will firstly help users to use the vaccine with fully effective
disease prevention. Secondly, it avoids unnecessary MVVAC
wasting when there is any a power failure or natural disaster. It
also help managing vaccine store by using VMM indicator as a
basis for selecting the MVVVAC vials to use first. Based on the
policy of using vaccines outside the cold chain in some special
cases of WHO and UNICEF, VVM also increases the rate of
measles vaccination in the difficult to reach geographic and
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difficult economic area.This is especially Expanded Program of
Immunization; and it will help to overcome the large scale
shortage of refrigerator to store the vaccines in the rural areas.
The determination and use of VVM for MVVAC is also an
important condition for POLYVAC to have WHO pre-qualified
certification in order to export MVVAC.
STRUCTURE

The thesis is presented in 132 pages: backgroud-2
pages, overview-38 pages, method-24 pages, results-32 pages,
discussion-34 pages, conclusion-1 page, proposal 1 page. The
thesis consists 42 pictures, 30 tables, 170 references including
53 Vietnamese references, 117 English references.
Theappendix contains testing working sheets.

Chapter 1: OVERVIEW
1.1. Measles virus
Measles virus belong to  Morbilivirusgenus,
paramyxoviridaefamily, has only 1 serotype.

Measles disease is the strongest infection disease
attacking human. The disease can be prevented by vaccine
immunization, and can beendedbecause the only host of
measles virus is human, there is no vector,measles virus have
only 1 serotype and measlesvaccine have effective protection.

1.2. Measles vaccine
1.2.1. Production of measles vaccine

The strain for measles vaccine production consist of 2
main types: Derived from Edmonston strain and not derived
from Edmonston strain. Viet Nam uses AIK-C strain, origin
from Edmonston strain. The production process of MVVAC is
transfered by Kitasato Institute.
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1.2.2. Immune response and adverse event following
immunization of measles vaccine

Immune response after measles vaccine immunization is
the same quallity and effectiveness as after natural mealses
infection but faster few days than natural mealses infection.
AIK-C strain makes high immunogenicity and it is the most
safetyone than other measles vaccine production strain now.
The clinical trial result of the measles vaccine lots
manufactured at the stage 2009- 2013 shows thatMVVAC
meets the safety, and effectiveness. Howerver, proving the next
MVVAC lots has the same quality as the previous lot used for
the clinical trial or not, we have to base on the research of the
quality consistency of MVVAC lots.

1.3.Quality control, quality consistency of vaccine lots

Quality control of vaccine relates to sampling, testing,
and documentation to ensure that: the necessary tests have
beenperformed accurately; materials, vaccine have not been
used until their quality are det meet specification.

Quality consistency of VX lots is a concept to ensure a
consecutivelot-release of VX that met the safety and
effectiveness, it is determined by quality control of each VX lot
and test results trend analysis.

Action limit TSP

Warning limit
+F2sD

7‘:\‘//—;}-/}\\; .

Action limit

Figure 1.2: The main ranges for trend analysis of VX quality
consistency
When trend analysis of quantity test results, WHO uses
Shewhart chart to evaluate the consistency of test results data,
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based on following ranges:

TB+ 2SD and TB + 3SD are set for the alert or warning
limits and action limits, respectively. The range outside the TB
+ 3 SD isan action one. If there is 1 result of VX outside the
rangeof TB + 3 SD, we need to concern whether the VX lot is
uesed or not although the result meets the lot-release
specification.  The  ranges (TB-2SD,TB-3SD) and
(TB+2SD,TB+3SD) are an alert range. If there is a result inside
these ranges; investigate the cause to prevent. If thethings
happen, it shows that: The system error exists or there is an
incident happening that need to be adjusted.

Moreover, a data have high consistency if there are no:2
consecutive points in the ranges (TB-2SD,TB-3SD) or
(TB+2SD,TB+3SD); more than 6 consecutive up or down
points; more than 8 consecutive points at the same side of the
average line.

Based on a principle: Quality consistency of VX lots is
the result of both strict compliance of quality system and the
production process consistency. Hence, the quality control
givesnot only a data of each VX lot but also the consistency of
production process, the quality system by the data trend
analysis.

Until now, there have been no research for a quality
consistency of MVVAC lots yet.
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1.4. Vaccine stability
1.4.1. Purpose of the stability research

The researches of stability prove that VX used on the
market maintains its safety and protective effectivenessand the
specificationuntil the last moment of the expiry. If the
manufaturer changes the production process or any important
factor of the production such as: volume of the fermentor,
location of production, raw-material,... Stability research before
and after changing proves that the change does not impact to
the quality of product. WHO recommends that each
manufacturer has to perform a research of the stability to
determine the real expiry date for VX of their own.

1.4.2. The indicator ofstability and expired-period of vaccines

According to WHO, the stability is based on statistical
analysis of potency reduction of vaccine over storage time.
Potency is the most important indicator to assess the quality of
vaccine, a measure of the ability to protect people against
illness. For the live attenuated viral vaccines, potency is
measured by the concentration of virus in vaccines. Other
indicators may also be considered.

1.43. Tool for monitoring of exposition of vaccine to
temperature

There are many tools monitoring the exposition of
vaccine to high temperature, however, there is only VVM
evaluating the exposition to the temperature of each VX lot
after the production process, during the storage period until to
be used for vaccination because it is attched to each VX vial.
VVM expresses the VX exposition to temperature
accumulatively.

1.4.4. Classification and determination method of Vaccine Vial
Monitoring

VVM consistof 4 types that is determined bypotency of
VX after storage at the different temperatures.
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Table 1.2: Classification and determination method of VVM

Type of|Level of VX]Expiry date at| Expiry date at | Expiry date
VVM | stability | 37°C(day) | 25°C (day) at 2-8°C

| ‘ Measles vaccine - MVVAC ‘
-

The quality consistency of VX lots The stability at the different

| from 2009102013 storage temperatures

- ‘ "/_%\
- Identity test, 2-80C; 25 0C: 370C: After
- Potency test, stability reconsti
testat379C/7 days, _tution
- Sterility test. - 6 months, - Imonths, -7 davs. (2-8°C):
- Innocuty test. - 12months, - 2 months, -10 dé\:-s_ -0h -
- Residual moisture, - 21months, - 3 months - 14 davs, 3’h:
-Visual inspection, - Efmc‘mhs- O i
- Weight variation, - 7months, -21ldays. | -4h,
- Particle counting test, - 30months - 6h,
-pH - 8h.

‘Afterm‘oduction| | Storage. trasportation | TIsace

2to prbve that this change of the production does not influence
on the vaccine stability.

CHAPTER II: SUBJECTS AND METHODS

2.1. Research subjects:Measles vaccine manufactured in Viet
Nam (MVVAC) from 2009 to 2013.
2.2. Time and location:FromSeptember, 2011to October, 2014
at POLYVAC.
2.3. Materials
2.3.1. Apparatus, equipment

The laboratories, equipment, specific apparatus for
vaccine quality control such as: cleanrooms with different
levels, biosafety cabinets, incubator, particle couting machine,
pH meter,...
2.3.2. Reference standards, cells, reagents, media

Vaccine reference standard: M01-07, POLYVAC,; using
Vaccine reference standard M16-6 (Kitasato Institute) to
calibrate; Vero cell, fetus bovine serum, ...
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2.4. Method
Research methodology. Type of research: Retrospective study
and prospective study.

Figure: 2.1: Chart of the study

2.4.1. Evaluation of the quality consistency

Sample size, sample choosing method: all MVVAC lots
manufactured from 2009 to 2013. Total: 42 lots.

Data collecting method: Quality control of each VX lot by
performing test: Identity of measles antigen of vaccine by
immunofluorescence method (identity test), calculate of
potency by virus concentration of vaccine (potency test) by
Plaque Forming Unit method,determinestability of vaccine
stored at 37°C/7 days (stability test), determinesterility of VX
by filtration membrane method, determine generalsafety on
animals, determine the residual moisture of lyophilized vaccine
by theloss on drying test, visual inspection of vaccine vial,
calculate the weight variation between VX vials of the same lot
(weight variation test), count the non- dissloveparticles of VX
(non- disslove particles), measure pH.
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Figure 3.4: Weight gain of guinea-pig of MVVAC lots
The weight gain of guinea-pigsof all MVVAC lots meet
the specification of the stability.
Table 3.1: Guinea-pig groups weight gain of the 42 vaccine
lots innocuity test

n | Xxs(gram) p
VX injected group 42 | 73.33+30.30
Saline injected group 13 | 69.84 £27.82 | 0.91
N D 1

ignificantdiffere

bety g groups (p > 0.0
Sir 1t gain of mice ity
test All points (result 3 +

2SI[ weight gain has

between 3 mice groups (p > 0.05).
3.1.6. Result of the residual moisture test
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Figure 3.5: Results of the residual moisture stability

The trend line goes up because at the first period,
POLYVAC maintains low residual moisture. So, there are 4
consecutive points outside the range of TB + 1SD, 8
consecutive points at the same side of the average line.
3.1.7. Resutl of visual inspection

All 420 lyophilized vaccine cake are milky-white, no
crack, no abnormal particle, no foam, no abnormal size. All the
cakesdissolve immediately after reconsituting, making the
colorless, clear solution, and no particle.

Figure 3.17: Vaccine cake after Figure 3.18: Vaccine solution

peeling off the below after reconstitution (clear, no

particle)
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Figure 3.9: The quantiy of particle having size > 10 pM
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Figure 3.12: pH of vaccine lots

pH of all MVVVAC lots is consistant, the trend line close
with the average line. The chart meets the basic specification of
the stability. For high consistent specifications, do not meet 1
specification: no 8 points are the same side of the average line.
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3.2 Result determination of MVVAC stability at different
temparatures and storage condition

3.2.1 Result determination of the MVVAC stability at 2-8 °c

* Result of MVVAC potency test at the different time

Figure 3.13: Potency of MVVAC stored at 2-8 °C

After 27 months, the potency of 3 vaccine lots is more
than 3 lg PFU/dose, so expiry date of MVVVAC stored at 2-8°C
is more than 2 years.

Table 3.3: Result of all parameters of 3 vaccine lots at 27 months

Lot M-0811 M-0911 M-1011
0 27 0 27 0 27

Parameter month | months | month | months | month | months
Identity Passed | Passed | Passed | Passed | Passed | Passed

) BaCt?”a' Passed | Passed | Passed | Passed | Passed | Passed
Steril | fungi
ity nI\:IgCOplas Passed | Passed | Passed | Passed | Passed | Passed
Inno Mice Passed | Passed | Passed | Passed | Passed | Passed
cuty ch;Ing]I nea- Passed | Passed | Passed | Passed | Passed | Passed
Residual moisture | 0.60 1.01 0.73 1.06 0.67 1.80
(22 %) % % % % % %
Visual inspection | Passed | Passed | Passed | Passed | Passed | Passed
pH 7.32 7.30 7.33 7.34 7.31 7.33
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At 27 months storage (over 24 months), 3 vaccine lots meet all
quality parameter. Then, the exipry date of MVVAC is 2 years

Figure 3.14: potency result of MVVAC stored at 25 °C
After 90 days stored at 25 °C, the potency result of 1
MVVAC lot reached 2.93 Ig PFU/dose, less than 3 Ig
PFU/dose. After 60 days, the potency results of 3 MVVAC lots
are still more than 3 IgPFU/dose. So, if MVVAC is stored at
25 OC . . . - . - -——
3.2.3

N w w >~

Potency (Ig
PFU/dose)

Figure 3.15: Potency of 3 MVVAC lots stored at 37 °C.

After 10 days stored at 37 °C, the potency results of all
3 vaccine lots are more than 3 Ig PFU/dose, meet the WHO
specification for effectiveness. At the 14™ day, the potency
results of all 3 vaccine lots are lower than 3 Ig PFU/dose. So
that, if MVVAC is stored at 37°C, we should use MVVAC
during 10 days.
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3.2.4. Result of MVVAC stability after reconstitution

Figure 3.17: Potency of 3 MVVAC lots after reconstituting

After 8 hours, the potency of all 3 vaccine lots are more
than 3 Ig PFU/dose, still have the protective effectiveness.
3.2.5. The result determination of VVM type of MVVAC

Figure 3.16: VVM 7 are attached to the cap of MVVAC vaccine lot
All in all, result study shows that: The exipry date of
MVVAC stored at 37 °C is 10 days, at 25 °C is 60 days, at 2-8
OC is 2 years. According to the VVVM classification WHO (table
1.1): the vaccine vial monitor of MVVAC is VVM7.
CHAPTER 4: DISCUSSION
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4.1. Discuss the consistency of the measles vaccine lots
quality which were produced in Vietnam from 2009 to 2013
4.1.1. The method to be used to analyze the consistency of the
vaccine quality

In this study, mathematical statistic methods and the
Shewhart control chart were used to analyze the consistency of
vaccine quality to confirm the consistency of the production
process and the quality system of the manufacturer.
This method is also used in most of the studies all over the
world in order to identify the consistency of vaccine lots
quality.

4.1.2. The sample size to be used in the study

42 vaccine lots which have been assessed the quality.
The sample size is large enough, which is reliable for the study
of the consistency of vaccine quality in accordance with WHO
guidelines (at least 20 lots).

4.1.3. The consistency indicators, benchmarks

Quantitatively, this study analyzed 10 indicators, which
are more than 3 ones when comparing with the minimum
requirements of the WHO for control of measles vaccine. As
stated in the provisions of the European Pharmacopoeia, the
research analyzed more than 5 indicators. The research has
performed more than 3 ones when comparing with three
regulations: Japanese Pharmacopoeia; “"the — minimum
requirements of biological products” document of the National
Institute of Infectious Diseases and "the minimum requirements
of biologicals" document of Kitasato Institute. There are more
indexes due to the new production process which MVVAC has
just put into operation has not been evaluated yet.

In other studies in Vietnam, the statistical analyzing of
the quality consistency between lots of vaccine in Vietnam is
based on only one indicator: The potency of vaccines.
Moreover, these studies only use benchmark: TB + 2SD to
evaluate the vaccines quality stable; they did not use the other
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means such as TB £ 3SD or TB + 1SD, the distribution of
points around the average to further analyze the vaccine lots
quality consistency as in this study have done.

4.1.4. The reliability of the methods in determining the quality
control indicators, and the result of the indicators trend
analysis

The method to be used to test each indicators of each
MVVAC lot, which follows the WHO guidelines, European
Pharmacopoeia, or Japan Pharmacopoeia, is widely used in the
world. As requested by WHO, these methods has been
validation at each laboratory on several indicators such as
specificity, limit of detection (for qualitative testing), limit of
quantitation, precision, strength (for quantitative testing),
linearity, so it is highly reliable.

WHO does not require doing the weight deviation, pH,
insoluble particles in MVVAC. POLYVAC deploys these
indicators to monitor the production process because of the new
MVVAC production operating. According to the study, weight
deviation, the pH of MVVVAC are so consistency, which is an
important scientific evidence for POLYVAC to reduce the
amount of the lots release evaluation criteria of MVVAC while
ensuring the products quality and complying with the WHO
guideline.

4.1.5. Contributing factors to the establishment of the MVVAC
lot consistency

MVVAC production factory has met WHO GMP
standard, which is an evidence to establish the consistency of
the product.

To create the consistency of product quality,
POLYVAC controlled four cause groups which closely affect
the product variation: Personnel, equipment, materials,
production environment. All POLYVAC staffs are meticulous
trained about the techniques/jobs that they will perform; and
then their workmanship will be evaluated rigorously. The



45

process of training and assessment are recorded to file with
detailed working sheets. POLYVAC staffs are trained at
Kitasato Institute, where the MVVVVAC production technology is
transferred to POLYVAC.

Each material was used in the MVVAC manufacturing
and testing process has the certification of quality analysis.
POLYVAC selected materials from the prestigious suppliers
such as Gibco, Iwai, Nisui, Wako,...

Producing strain, which is the most important factor in
vaccine producing, was provided by Kitasato Institute with the
origin and history of transplant records.

In two studies of Dr. Nguyen Dang Hien, he
demonstrated that the replication of the virus strains on chicken
embryo cells cultured from eggs of Valo companies in
Germany is suitable for the MVVAC production

The equipment and auxiliary systems such as water
supply systems, air ventilation systems; MVVAC equipments,
apparatus of production and testing were also selected from
reputable suppliers around the world.

The systems, equipment have direct impact on the
quality of products have been validated, calibrated by the
specialized equipment. MVVAC production factory was
located, designed, and maintained to ensure minimizing the risk
of error; eliminating the risk of cross contamination, reducing
volume of dust gathering, or any risk to the quality of the
product.

Each job was done in rooms with different clean room
depending on the nature of the job. The working environment
was monitored regularly by many different indicators: particle;
bacteria and fungi in the air and on the surface.

The MVVAC quality control procedures are validated
for accuracy, precision, repeatability reproducibility, linearity,
limit of detection, limit of quatitation, specificity, ruggdness
and robustness.
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Moreover, in order to obtain the products with stable
quality, POLYVAC has built a quality system with many
activities such as trend analysis, operating system recovery and
prevention, changes control, risk assessment, quality system
review... These operations are continuously improved to
archive the goal of stabling product quality.

4.2. Discuss the stability of measles vaccine produced in
Vietnam in different storage temperatures

Each content in this study performed on three vaccine
lots in order to meet W.H.O requirements on the amount
oftesting batches to be used in the study of stability
4.2.1. Discuss the results of determining the stability of
MVVAC at different temperatures

Compared with the first lotsin the reports ofDr. Nguyen
Dang Hien and Dr. Nguyen Nu Anh Thu, MVVAC is more and
more stablein high temperatures. From 2006 to 2007,
POLYVAC conductedthe first stage of technology transfer
process: Receive semi-finished vaccines from Kitasato Institute
to establish manufacturing process. In this phase, there
arevaccineslotswerereducedmore than 1lg PFU after 1 week of
storing at 37°C

After tuning, the stability of vaccine will decrease more
significant than in lyophilized form. Additionally, MVVAC
contains 10 doses per vial; therefore one bottle of vaccine will
be enough to inject ten people. 8 hours is not the maximum
expired-period of MVVAC after tuning. However, these results
met the actual demand: According to W.H.O, the vaccine vials
were taken out to use during the day will be removed even
there is still left-over. After 8 hours of tuning, the potency of
the vaccine lots is still satisfiedthe protection requirement,
which is a scientific basis to recommend the use MVVAC for
community.

4.2.2. The indicators determine the stability and expiry date of
vaccines
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For most vaccines, the potency is a indicator because it
reflects the relationship between preservation environmental
and protection capability of the vaccine. With attenuated live
viral vaccine, the potency of vaccine is expressed via viral
titration. Other indicators should be considered because they
indicate the change of safety and protective efficacy of the
vaccine with the unknown impact. This study used potency
indicator to evaluate the effect of stability and expiry date of
vaccine. For the thermal stability and expired-period
determination of vaccine at 2-8°C which has been stored for 27
months: Review all of the indicators to conclude the expired-
period of this vaccine at this temperature to 24 months; which
is the normal vaccine expired-period on the market. The
evaluation of all the indicators will tightent the expired-period
for more secure for users.

4.2.3. The factors that contribute to the stability of MVVAC

Rubber stopper ofMVVVAC vial, which is made from
neoprene coated silicon anti-adhesion tothe vial, contributed
greatly to the stability of vaccine. The stabilizer in the MVVAC
and lyophilized process helped MVVAC to lose less than 1lg
PFU at 37°C over 7 days; while in the normal state, the measles
virus lose half of the infectious activity when stored at 37°C for
2 hours. In order to obtain the stability as above, POLYVAC
brought a seriesof stabilizer into the composition of MVVAC:
Lactose, D-Sorbitol, Sodium L-glutamate, Hydrolyzed gelatin.
Sugars such as sucrose, lactose, and sorbitol; and amino acids
such as glutamate, lysine, and prolin... protect the envelope of
the virus and at the same time have the effect of inhibiting the
adhesion of the virus at high temperatures. Gelatin covers the
envelope of the virus, and inhibits the adhesion of virus
particles at high temperature.

Comparing with measles vaccineatKitasato Institute,
MVVAC components have been changed to adapt to
Vietnamese natural and economic conditions. Kitasato
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Institute’s vaccine does not contain gelatin while there is
gelatin containing in MVVAC of POLYVAC. POLYVAC adds
gelatin to the measles vaccine component for some reasons:
Firstly, Vietnam has a tropical climate and lack of cold storage
facilities. Secondly, the Vietnamese measles vaccine contains
10 doses per vial. After reconstituting, the vaccine does not
immediately injected for 10 people at once but one by one,
therefore Vietnam needsvaccineswith higherstability. Finally:
As requestedbyWHO, the potency of measles vaccine fell less
than 1lg PFU per dose when stored at 37°C in 7 days. Japan
does not comply with this requirement due to natural
conditions; the economy can help Japan to ensure the vaccine
preservation in cold chain storage.

To minimize the allergenic effects of gelatin,
POLYVAC used hydrolysate gelatin, this type of gelatin was
purified by highly-performance liquid chromatography system
in which depends on molecular size. This type of gelatin has no
antigenic and very low rate of allergy compared to conventional
gelatin (Derived from pig or cow collagen and denatured in
high temperatures). Results of clinical trials of MVVVAC,which
is produced using final bulk of POLYVAC, have demonstrated
the safety of this type of gelatin.

4.2.4. The significance of the study of stability and determine
the vaccine vial monitor of MVVAC

The identification and use of VVM for MVVAC have
great meaning: It helps users to get the vaccine vial with
effective prevention; reduce cost due to disposal of MVVAC
vial as facing power failures, natural disasters; helps to manage
vaccine inventory status by usingVVVM as a basis for selecting
MVVAC vialto use firstt Based on the provision
ofusingvaccine outside the cold chain storage in some special
cases of WHO and UNICEF, VVM will help to increase the
immunization rates in geographically difficult area with no or
limited electricity and fridge. Therefore, the identification and
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use of VVM for MVVAC will contribute to the eradication of
measles in Vietnam. Thisis also an important condition for
POLYVAC to have WHO pre-qualified certification in order to
export MVVAC.

CONCLUSION

1. The quality of measles vaccine produced in Vietnam from
2009 to 2013 with stable quality can be seen as below:

The 42 lots met the requirements of qualitative
indicators such as identity, sterility, safety, visual inspection.
The potency, thermal stability, residual moisture, weight
variation, pH are stable with the majority of the indicators
within the TB % 2SD; no lot has fallen out the TB + 3SD.

2. Shelf life of MVVAC (Freeze-dried, live attenuated measles
vaccine)was determined to belO dayskept at37°C, 60 dayskept
at25°C, 2 yearskept at2-8°Cand 8 hours after reconstituting.
Vaccine vial monitor of MVVAC is VVM 7.

RECOMMENDATIONS

1. Continue on studying the stability of the quality of MVVAC
lots which will be produced in the future.

2. Use the founded VVM for MVVAC.

3. Further research on the stability of MVVAC after
reconstituting at the temperature 0f20 — 25°C and 37°C.

4. POLYVAC can skip the test weight variation, particle count,
and pH when quality control for MVVAC lots release, and still
comply with the requirements of WHO, European
Pharmacopoeia, or Japan Pharmacopoeia.



