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ABSTRACT

Center for Research and Production of Vaccines and Biologicals (POLYVAC) has conducted “Study
on the production process of single dose measles-rubella combined vaccine (MRVAC)” (1dose/vial)
in lyophilized form to make it convenient to use for vaccination services and export. The results have
determined the formulation of MRVAC final bulk, freeze-dried process. The quality of researched
products met WHO and Vietnam Pharmacopoeia V standards in both visual tests of lyophilized
vaccine cake and after being reconstituted with sterile water for injection, the titer of measles virus
ranges from 4.03 to 4.28 IgPFU/0.5mL and titer of rubella virus is from 3.79 to 3.98 IgPFU/0.5 mL.
Results on thermal stability test when incubating the vaccine at 37°C/7days, the titer of measles
virus decreased from 0.79 to 0.96 IgPFU/ 0.5mL and titer of rubella virus decreased from 0 to 0.18
1gPFU/0.5mL. Residual moisture content ranges from 0.35 to 0.72%. pH of vaccine is stable, ranges
from 7.42 to 7.62.

Keywords: Measles - Rubella combined vaccine, MRVAC, freeze-dried.
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NGHIEN CUU QUY TRINH SAN XUAT VAC XIN PHOI
HOP SOI - RUBELLA PON LIEV TAlI POLYVAC

Nguyén Thuy Huong®, Lé Thi Hoa, Lé Qudc Hung, Ngoé Thu Huong, Nguyén Pang Hién

Trung tam Nghién civu, San xudt Vic xin va Sinh pham Y té, Ha Ngi

Ngay nhan bai: 15 thang 04 nam 2021
Chinh stra ngay: 20 thang 04 ndm 2021; Ngay duyét dang: 28 thang 04 ndm 2021

TOM TAT

Trung tam Nghién cﬁu San xuat Vic xin va Sinh pham Y té (POLYVAC) da tién hanh “Nghién ciiu
quy trinh san xudt vdc xin phoi hop sdi- rubella (MRVAC) don lieu” (1 liéu/lo) dang dong khd nhdm
gitip thuan tién khi str dung cho tiém chung dich vu va xudt khau. Két qua nghién ciru di xac dinh
dugc cong thirc pha vic xin MRVAC ban thanh pham cudi ciing, quy trinh dong kho. Chat lugng san
phém nghién ctru déu dat tiéu chuin cua WHO va duoc dién Viét Nam V ca vé cam quan banh véc
xin dong kho va sau khi duoc hoi chinh bang nudc vo tring pha tiém, hiéu gia virus soi dao dong
tir 4,03 dén 4,28 1gPFU/0,5mL va rubella tir 3,79 dén 3,98 1gPFU/0,5mL. Két qua nghién ciru do
6n dinh nhiét khi 0 véc xin & 37°C/7 ngay thi hiéu gia cua virus séi giam dao dong tir 0,79 dén 0,96
1gPFU/0,5mL va hiéu gia virus rubella giam tir 0 dén 0,18 1gPFU/0,5mL déu dat tiéu chuan. P 4m
ton du dao dong tu 0,35 dén 0,72 %, pH véc xin 6n dinh, dao dong tu 7,42 dén 7,62.

Tir khéa: Vic xin phdi hop Séi — Rubella, MRVAC, dong kho.

1. PAT VAN PE bénh s6i va rubella.

POLYVAC d4 nhan chuyén giao thanh cong cong nghé
san xuét vic xin Soi (MVVAC) va vic xin phdi hop soi-
rubella (MRVAC) dang dong kho, dong dng 10 liéu/lo
(da lidu) ctia Chinh phu Nhat Ban. Vic xin MVVAC da
dugc cap phép luu hanh vao thang 12/2009 va vic xin
MRVAC di duoc cip phép luu hanh vao thang 3/2017.
POLYVAC ciing la don vi dau tién tai Viét Nam dat
tiéu chuan Thyc hanh san xuat tét (GMP) day chuyén
san xudt vic xin theo yéu cau WHO do B0 Y té Viét

S6i va rubella 13 cac bénh truyén nhidm cép tinh do
virus sdi va virus rubella gay nén. Séi 1a mot can bénh
nguy hiém rat d& 1y lan, trudc khi véc xin soi duoc sir
dung vao nam 1963 va trién khai tiém chung rong rai,
cac vu dich 16n xay ra 2-3 ndm mot lan. Bénh soi gayra
khoang 2,6 triéu ca tir vong mdi nam trén toan thé gisi
[1]. Bénh Rubella con c6 tén 1a bénh Rubeon hay bénh
S&i Pirc. Rubella c6 dic diém 1a hay gay thanh dich va
phat ban gidng soi, mic du bénh lanh tinh nhung lai

nguy hiém cho phuy nit c6 thai nhit 1a vao 3 thang dau
vi gdy ra cac di tat bAm sinh cho thai nhi. Tiém phong
véc xin 1a bién phap cha dong va hitu hiéu dé phong

*Tac gia lién h¢
Email address: huong72us@yahoo.com
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Nam chirng nhan.

Vic xin MRVAC ¢ dang déng kho da lidu, trude khi
dung s& duoc hoi chinh bang nude pha tiém, bao quan
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2 - 8°C va sir dung trong vong 6 gio. Néu khong dung
hét trong khoang thoi gian trén, san pham phai bo di.
Thuec té khi sir dung cho chuong trinh TCMR & nhitng
dia ban c¢ it tré tiém va cho tiém chung dich vu thuong
s& khong dung hét 10 liéu trong khoang thoi gian 6 gio,
tham chi 1 1o 10 liéu chi str dung duoc cho 1 nguoi gay
lang phi. Chinh vi vay POLYVAC da thuc hién nghién
clru quy trinh san xudt vic xin ph6i hop MRVAC don
lidu (1 liéu/1 1o) nham muc dich thiét 1ap duoc cong
thirc pha va quy trinh san xuét véc xin don lidu dé ung
dung vao san xut, giup da dang hoa quy cach déng lidu
dé t6i wu viéce str dung, tranh lang phi san pham.

2. POI TUQNG VA PHUONG PHAP NGHIEN
cuu

2.1. Poi twgng nghién ciru

Cong thirc pha vic xin soi - rubella ban thanh phdm
cubi cung (MRFB), chuong trinh dong khé va véc xin
MRVAC thanh pham don liéu.

2.2. Thiét bi, dung cu, nguyén vit liéu

Nguyén liéu: Vic xin soi, rubella ban thanh phim, dung
dich pha lodng vic xin (POLYVAC). Céac nguyén liéu
duoc kiém tra chit lugng dat tiéu chuén trudce khi st dung.

Thiét bi va dung cu: Hot vo trung (Nhat Ban), may
do nhiét do bé mit tank (Pai Loan), may rtra lo (Hang
Bosch), may dong 6ng (Nhat Ban), may may dong kho
(Hang Bosch), may dap nidp nhom (Nhat Ban), may
dan nhan (Nhat Ban), may khudy (Nhat Ban), can dién
tor (Plrc) va cac dung cu can thiét khac. Céac thiét bi
sir dung déu tir nhitng hing/nudc uy tin trén thé gidi,
chuan dinh dinh ky hang nam va dat tiéu chuan.

2.3. Thiét ké nghién ciru

Bing 1. Cong thitc pha vic xin vic xin phéi hop séi-rubella bdn thanh phdam cudi ciing

Noéng dd (%)

Thanh phin
Cong thire 1 Coéng thirc 2
Lactose 3,5 5,0
D-Sorbitol 1,26 1,8
L-Sodium glutamate 0,7 0,56
Hydrolized Gelatin 0,63 0,504
Thé tich dong 6ng (mL) 0,4 0,5

Thé tich nu6c hdi chinh véc xin (mL)

0,7

Bing 2. Thiét ké chwong trinh déng khé lp vic xin don liéu

Budéc Quy trinh Nhiét @ (°C) Chan khéng (mbar) Thai gian (gio)
l. Lam lanh gia 5 9999 0h20°
2. Lam lanh san pham -50 9999 3h30°
3. Hit chén khong -50 40 1h30’
4. Lam kho san phim -17 40 0ho1’
5. Lam kho san pham -17 40 25h00°
6. Lam kho san phim 0 1 9h00’
7. Lam khé san phim 30 1 24h00’
8. Lam kho san pham 35 1 16h02°
9, Xa khi Ni to 0h45°
10. Dap niit cao su toan phan 0h50°

Téng thoi gian 80h18’

19



Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



N.T. Huong et al. / Journal of Community Medicine, Vol 62, No 4 (2021) 17-24

Céc 16 vic xin thir nghiém pha theo 2 cong thirc ¢ trén
sau dong kho s& duoc 14y miu kiém tra chat luong cac
chi sb quan trong nhu: cam quan, hiéu gia, on dinh
nhiét, @ am ton du, pH va dbi chiéu theo tiéu chuan co
s& cua vic xin MRVAC thanh pham.

2.4. Phwong phap nghién ciru

2.4.1. Phirong phdp pha vic xin MRFB

- Nguyén liéu: Ban thanh phim séi, rubella va dung dich
pha loang (chtra céac chit 6n dinh: Lactose, D-Sorbitol,
L-Sodium glutamate, Hydrolized Gelatin).

- Cong thirc pha vic xin MRFB tuén thi theo quy trinh
chuin (SOP) da duoc thiét l14p tai POLYVAC.

- Quy trinh thuc hién trong hét vo trung: Bom luong
ban thanh pham séi, rubella da tinh todn vao tank va bo
sung lwong dung dich pha lodng vic xin d3 tinh toan
mg vé6i ti 1 pha lodng tao thanh dung dich vic xin
MRFB.

2.4.2. Phuong phap dong kho
Nguyén ly cua dong khé: Qua 3 giai doan chinh

- Giai doan 1: Pong bing - Lam lanh san pham cho dén
khi dong bang hoan toan.

- Giai doan 2: Lam khé so cdp - San phdm thing hoa,
chuyén tir trang thai rin sang trang thai khi dé loai bo
nudc trong san pham.

- Giai doan 3: Lam kho thtr cip - Tiép tuc loai nudc
trong san pham.

2.4.3. Phwong phdp ldy mau va xir Iy mau:

- Lay mau vao giai doan: Pau, gitta, cudi quy trinh
san xuat.

- Mau s& duoc chia cho timg thir nghiém.

2.4.4. Phurong phdp kiém tra chdt lrong: Thuc hién

20

kiém tra chit luvong theo cac quy trinh chuén di duoc
phé duyét tai POLYVAC.

- Kiém tra cam quan:

+ Quan sat lo vic xin c¢6 anh sang > 1000 Lux bang
mat thuong. Tiéu chuan: Banh vic xin khong bi v&
nut, khong c6 di véat la, khong bi sui hoac co ngdt bat
thuong, c6 mau tring sira.

+ Hoi chinh véc xin bang nudc vo tring pha tiém: banh
véc xin tan hét, khong co di vat khong tan. Thoi gian
hoan nguyén < 60 giay.

- Hiéu gia: Kiém tra hiéu gia vic xin bang phuong phép
tao dam hoai tir - PFU (Plaque Focus Unit). Tiéu chun:
> 3,01g PFU/0,5ml

- Tiéu chuan vé 6n dinh nhiét: U vic xin ¢ 37°C/7 ngay,
thir nghiém 1a dat khi chénh 1éch vé hiéu gia véc xin dé
& 37°C/7 ngay so voi hiéu gia vic xin dé ¢ 2-8°C giam
khong qua 1 Ig PFU/0,5ml va hiéu gia van dat > 3lg
PFU/0,5ml.

- D0 am ton du: Sir dung phwong phap do do 1éch trong
luong banh vic xin trudc va sau khi lam kho. Tiéu
chudn <2%.

- pH: St dung may do pH dé kiém tra cac mau nghién
clru, tiéu chuan pH: 6,8 — 8,5.

2.5. Phuong phap phén tich va danh gia két qua

Xt 1y bang phan mém Microsoft Excel, v& dd thi,
phan tich, danh gia két qua nghién ctru. So sanh, dbi
chiéu két qua nghién ctru véi cac két qua chat luong
MRVAC dang ap dung cho dang dong lo 10 liéu dé
dua ra két luan.

3. KET QUA NGHIEN CUU CHAT LUQNG VAC
XIN PON LIEU
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Bing 3: Két qud chit lwong sin phim ciia 2 céng thirc pha

Thir . o Coéng thire 1 Cong thire 2
on Ti€u chuan ky thuat - - - - - -
nghi¢ém Lin1 | Lin2 | L4n3 | Lin1 | Lin2 | Lin3
- Banh véc xin khong bi v& nut, khong co6 di vat la,
Cam khéng bi stii hodc co ngét bat thuong, vic xin phai co
| mau tring sita. Dat Dat Dat Dat Pat Dat
qu - Banh véc xin tan hét, khong ¢6 di vat khong tan.
- Thoi gian hoan nguyén < 60 gidy
Sai 4,35 4,11 4,19 4,28 4,03 4,13
Hiéu gia >3 1g PFU/ 0,5 ml
Rubella 386 | 398 | 381 380 | 387 | 3,79
Hiéu gid virus dé 37°C/7 Soi 3,41 3,16 3,29 3,32 3,08 3,34
On dinh |88y = 3lg PFUN.Sml va | by giam hicu gia soi 094 | 095 | 09 | 09 | 095 | 0,79
o so voi hi¢u gia virus dé
nhigt 2-8°C/7 ngay do giam Rubella 3,78 3,8 3,78 3,75 3,88 3,72
hi¢ugia <11g PFUNO.Sml| b5 oiam higu gia Rubella| 0 0,08 | 003 | 0,14 0 0,07
Do 4m
X <2% 0,72 0,47 0,35 0,59 0,43 0,39
ton du
pH 6,80 ~ 8,5 7,5 7,62 7,42 7,46 7,48 7,6

S liéu o bang 3 cho thay két qua cam quan banh véc xin & ca 3 1an nghién ctru & mdi cong thirc déu dat tiéu chudn
chat luong.

Hinh 1. Két qua higu gid

£ g o £
H ] A e .
: Higu gia virus Si g Hiéu gid virus Rubella
FI ]
k) K
45 45
\’___/_:—__:_ Cong thire 1 +—Cong thirc 1
1
_— 4
——Cengthue 2 —_— —=—Céng thire 2
T chid .
315 i8u chuan 35 —#=Tiéu chuan
P
3
25 ‘
Lin1 l3n2 Uin3 25 . T .
Lan1 Lan2 Lan3
14 1B

Két qua ¢ bang 3 va hinh 1 cho thdy, hiéu gia virus s6i 2 cta vic xin MRVAC lidu don & 3 1an thir nghiém &
dao dong tur 4,11-4,35 1g PFU/ 0,5 ml véi cong thirc 1 ca hai cong thire déu 6n dinh va dat tiéu chuén hiéu gia
va 4,03-4,28 1g PFU/ 0,5 ml v6i cong thirc 2. Hidu gia  virus > 3 Ig PFU/0,5mL, d4p ung tiéu chuan tham chiéu
virus rubella dao dong tir 3,81-3,98 Ig PFU/ 0,5 ml véi  cua WHO [2, 3].

cong thuc 1 va 3,79-3,89 Ig PFU/ 0,5 ml véi cong thirc

21
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Hinh 2. Két qud én dinh nhiét
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Két qua ¢ bang 3 va hinh 2 cho thay, nghién ctru tinh 6n
dinh nhiét cua véc xin don lidu, hiéu gia véc xin khi o &
37°C/7 ngay dat tiéu chuan > 3 Ig PFU/0,5mL va so véi
hidu gia dé & 2-8°C thi d6 giam hi¢u gia virus & 2 cong
thirc déu dat tiéu chuén < 1 IgPFU/0,5mL dap tng tiéu
chuan co so trén co so tham khao tiéu chuan cia WHO
[2, 3]. Pbi véi virus soi & cong thirc 1 do giam hiéu gia
dao dong tir 0,9 dén 0,95 1gPFU/0,5mL va cong thirc 2
giam tir 0,79 dén 0,96 1gPFU/0,5mL. Két qua nghién

2B

clru cia chung t6i ciing twrong dwong véi két qua nghién
ctru d6 6n dinh nhiét cta vic xin & lo 10 lidu dao dong
tir 0,74 dén 0,98 1gPFU/0,5mL [4, 5]. Ddi véi virus
rubella do tinh chat bén nhiét hon nén higu gia giam rat
it. Cong thirc 1 d6 giam hiéu gia cia virus rubella dao
dong tir 0 dén 0,18 1gPFU/0,5mL, cong thirc 2 do gidm
hiéu gia tir 0 dén 0,14 1gPFU/0,5mL, két qua nay ciing
trong dwong voi két qua nghién ctru do 6n dinh nhiét
ctia vic xin MRVAC dong lo 10 liéu [4].

Hinh 3. Két qua dp am ton duw

DO am ton du
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Két qua ¢ bang 3 va hinh 3 cho thdy do am ton du cia
vic xin dong 6ng don lidu déu dat tiéu chuan < 2% ca
3 lan nghién ctru ¢ 2 cong thic, do 4m tOn du cua vic
xin ¢ cong thue 1 dao dong tir 0,35 dén 0,72 %, cong
thirc 2 dao dong tir 0,39 dén 0,59%, két qua nay nam

22

trong khoang bién thién thuong quy d6i véi dang dong
6ng 10 liéu hién nay cia POLYVAC tir 0,2 dén 1,1%
[5] va thdp hon nhiéu so véi tiéu chuan tham chiéu cua
WHO [2, 3].
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Hinh 4. Két qua kiém tra pH
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Két qua & bang 3 va hinh 4 cho thay pH ctia véc xin don
lidu trong ca 3 1an nghién ctru ¢ 2 cong thirc dao dong tir
7,42 dén 7,62 gidng voi khoang bién thién két qua pH
clia vac xin déng ong 10 lidu hién nay ciia POLYVAC
va nam trong khoang giéi han tiéu chuan cho phép [5].

4. BAN LUAN

Hon 10 triéu lidu vic xin MRVAC dong éng 10 lidu
cia POLYVAC di str dung dé phong bénh sau khi dugc
cap phép luu hanh. Két qua giam sét sau tiém chiing vic
xin rat an toan cho nguoi sit dung. Véi nghién ctru véc
xin MRVAC déng ong don liéu, hai cong thirc dua ra
& muc 2.3 sau khi pha s& dugc dong 6ng va dong kho
theo chuong trinh di thiét 1ap. Véi cong thirc 1, véc
xin sau hoi chinh s& c6 thanh phan, nong do cic chit
6n dinh/1 liéu 0,5 mL giéng hét v6i thanh phan lidu
MRVAC déng 6ng 10 lidu cia POLYVAC dang luu
hanh trén thi trudng hién nay, véi cong thire 2 thi nong
d6 chét 6n dinh Lactose va D-Sorbitol tang 1,79 lan so
v6i ndng do trong 1 liéu 0,5mL.

Két qua nghién ciru cho thiy ca hai cong thirc pha,
vic xin déu dat tiéu chudn chét lugng vé& cam quan,
hi€u gia, 6n dinh nhiét, d6 4m ton du va pH va tuong
duong vé chat lwong nhu véc xin déng dng 10 lidu ciia
POLYVAC hién dang luu hanh [2, 4, 5, 6]. Nhu vay ca
hai cong thirc pha va chuong trinh déng kho da thiét ké
déu phi hop dé g dung vao san xut vic xin MRVAC
don lidu. Tuy nhién vic xin dugc dung cho ngudi nén
khi c6 bat ky mot sy thay d6i nho trong quy trinh san
Xuét cling nhu kiém dinh, déu phai nghién ctru, tham
dinh va bao cdo véi B Y té dé xin phép thay doi. Su
thay doi vé quy cach déng dng tir 10 liéu/1 lo thanh 1
lidu/lo 14 thay doi quan trong.

Néu chi thay d6i vé lugng dong ong ma nong dd cac

chat khong thay d6i so v6i san pham MRVAC dang luu
hanh hién nay thi chi 1 thay d6i nho, nhung néu ti 1&
ndng d6 chat 6n dinh bi thay ddi thi dugc coi 1a thay doi
16n phai tién hanh b6 sung nghién ctru thir nghiém 1am
sang, chi phi va chd doi tha tuc cip phép cho san phim
dugc luu hanh [2, 6]. Do d6 chung t6i d& xuét st dung
cong thire pha s6 1 dé ing dung vao san xuét.

Két qua ciing cho thdy quy trinh dong kho da thiét lap
cho dang déng 6ng don lidu phit hop va c6 thé img dung
vao san xut. Quy trinh d6ng kho da thiét 1ap cho dang
dong ong don liéu van trén co s& chuong trinh dong
kho cho dang dong dng lo 10 liéu, tuy nhién c6 mot s6
thay d6i vé nhiét 6 va thoi gian nhu sau: & budc lam
kho so cip (budc 7) bo sung dai nhiét d6 30°C va thoi
gian 1am kho 24 tiéng, va giam thoi gian dong kho &
budc 8. Tong thoi gian qua trinh déng kho cua lo déng
6ng don liéu tang khoang 12 tiéng so véi thoi gian dong
khé cua lo da liéu.

Vi két qua nghién ciru va cac phan tich ¢ trén, chiing
t6i dé xuat sir dung cong thirc pha 1 va chuong trinh
dong kho néu & muc 2.3 dé san xuit 3 16 lién tiép véi
cong sut tdi da nham danh gia tinh 6n dinh cia quy
trinh san xuét & cong suét thyuce té va thuc hién dﬁy du
céc thir nghiém kiém tra chat luong theo tiéu chuan co
so [2, 6].

5.KET LUAN

D3 thiét 1ap duoc 2 cong thirc pha vic xin phdi hop
MRVAC don liéu, két qua thuc hién 3 1an ¢ 2 cong thirc
déu 6n dinh va dat tiéu chun chat luong vé cam quan
banh vic xin dong kho va sau khi duoc hdi chinh bang
nudc vo trung pha ti€m, hi¢u gia virus soi va rubella &
hai cong thirc déu dat >3 1gPFU/0,5mL, hi¢u gia virus
soi dao dong tir 4,03 dén 4,28 1gPFU/0,5mL va rubella
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tir 3,79 dén 3,98 IgPFU/0,5mL. P9 6n dinh nhiét déu
cho két qua déu dat < 1 1gPFU/0,5mL, 0 giam hi¢u
gid khi ot & 37°C ddi voi virus soi dao dong tir 0,79 dén
0,96 1gPFU/0,5mL va ddi véi virus rubella dao dong tu
0 dén 0,18 1gPFU/0,5mL. D§ am ton du dat yéu clu <
2% & ca 3 lan nghién ctru va ddi véi mau cia ca 2 cong
thirc, dao dong tir 0,35 dén 0,72%. pH vic xin 6n dinh,
dat yéu cAu trong khoang 6,8 dén 8,5, dao dong tur 7,42
dén 7,62.

Di thiét lap dugc quy trinh dong kho vic xin dong 6ng
don liéu voi tdng thoi gian dong kho 1a 80 gioy 18”.

D¢ xuét sir dung cong thirc pha 1 va chuong trinh déng
kho da thiét 1ap dé tién hanh thdm dinh san xuét 3 16
lién tiép voi cong suét tdi da nham danh gi tinh 6n dinh
quy trinh va chit luong san phdm va xin cAp phép san
pham dua ra thi truong.
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