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Linh vue k§ thuat dwgc dé cap

Sang ché thuoc linh vuc cong nghé vi sinh tng dung, cu thé 1a sang ché dé cap dén
ché pham loi khuan dudng ho hép, quy trinh san xudt va co cAu d& bd sung ché phim
loi khudn nay vao khong khi. Ché phAm loi khun dudng ho hip theo sang ché chi chira
bao tir vi khudn cua 03 ching, Bacillus subtilis ANA4, Bacillus clausii ANA39, va
Bacillus coagulans ANA43 theo ty 1¢ thich hop dé bd sung vao khong khi gitp duy tri

hé vi sinh ¢6 lgi trong dudng ho hép cta ngudi va dong vat.
Tinh trang k§ thuit cia sang ché

Tinh trang 6 nhiém moi trudng khong khi dang la vAn d@ nan giai cta thé gidi néi
chung va Viét Nam noi riéng. Theo thong ké ctia T chtc Y té Thé gigi (WHO) c6 dén
92% dén sb hién dang sdng trong bau khong khi bi 6 nhiém. Hau qua cta 6 nhiém moi
truong khong khi d6i véi con ngudi 1a rit nghiém trong, chung [a tdc nhan chinh khién
cho ty 1¢ nguoi méc bénh vé ho hip, ung thu ngay cang tang, 6 nhiém moi trudng khong
khi gdy ra 7 triéu ca tu vong mdi nim, trong d6 Chau A - Thai Binh Duong chiém
khoang 4 tri¢u ca. Ching con khién tudi tho trung binh ctia mdi ngudi giam di 2 nim,
va 1a nguyén nhéan gdy ti vong cao thir 4 trén thé gi6i sau ting huyét ap, st dung thube
14 va ché d9 an ubng khong lanh manh. Theo d6 6 nhiém bui min PM 2.5 chinh 1a nguyén
nhén gdy ra nhiéu ca t&r vong nhat, bui min (PM 2.5) két hop v6i CO, SOz, NO; ¢6 trong
khong khi gy kich ung niém mac, can tré hemoglobin két hop oxy khién té bao thiéu
oxy, dan dén suy giam chirc ning phoi va 1am ning thém tinh trang bénh hen va bé¢nh
tim, dot quy ndo 1én t61 25%. Ngoai ra, & nhiém mdi truong khong khi cling lam gia tdng
céc tac nhan virut nhu virut hop bao ho hép, virut ciim, cling nhu cac vi khuin nhu
Streoptococcus pneumonia hodc Haemophilus influenza gdy viém mii hong, viém phoi,
viém tidu phé quan & ngudi. Pic biét, tré em dudi 2 tudi thuong 1a dbi twong chinh b
viém dudng ho hép béi loai virut nay.

Dé han ché cac bui min va cdc tic nhan gay di ung, mui hoi, nam mbc, vi khuin
va virut, viéc lam sach khong khi 13 can thiét. Hién nay c6 5 loai cong nghé phé bién

duogce dua vao cac loai may loc khong khi nham loai bo 6 nhiém khong khi bao gom:
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mang loc High Efficiency Particulate Air (HEPA), than hoat tinh, tia cyc tim, ion &m va
ozon.

Mang loc High Efficiency Particulate Air (HEPA): bao gdbm mot tham soi thuy
tinh duogc sép xép ngiu nhién v6i duong kinh khoang 0,5 dén 2,0 pm, do d6 co6 thé loai
b6 99,97% vét chit hat PM 2.5 va PM 10, phan hoa, bao tir nAm, mat bui, khoi thudc 14
va 16ng thi cung, an toan cho ngudi bi di img va hen suyén. Tuy nhién, mang loc HEPA

khong thé loai bé mui va cac hop chét hitu co dé bay hoi (VOCs).

Mang loc than hoat tinh: 1a than thuong hodc than cti da duge xir Iy ddc biét dé
dat hidu qua cao trong viéc bay phan ti khi. Trudc khi than duge dua vao st dung trong
may loc khong khi s& phai trai qua qua trinh nhiét hoa va chuyén héa than thanh bt than
hoat tinh. Céu tric 16 rdng trong than hoat tinh gitp git lai va v6 hiéu héa cac phén tu
hay céc hat bui siéu nho. Than hoat tinh c6 dién tich bé mit ngoai rat 16n (tr 500 dén
2.500 m¥/g-twong duong v6i khoang 260 m*) nén dugc coi la mot chit ly tuong dé loc
hit nhidu loai hoa chat doc hai ciing nhu khoi hoa hoc, khi, khéi thudc 14, mui hoi, loai
bo formaldehyd c6 trong dd gd dan, ti. Tuy vay, nhugc diém cta mang loc than hoat

tinh khong thé loai bé dugc bui phén hoa, bao tir va vi khuén.

Tia cuc tim: 13 séng dién tir c6 budc song ngin hon 4nh séng nhin thiy nhung dai
hon tia X, bao gdm: UVA c6 bude séng 380-315 nm, hay goi 12 song dai hay "anh sang
den", UVB c6 buée song 315-280 nm- budc song trung binh va UVC c6 bude song ngan
hon 280 nm goi 1a soéng ngin c6 tinh diét khuén nho st dung ning lugng clia cac photon
cuc tim xdm nhdp vao mang té bao cua vi sinh vat, tiéu diét cac mam bénh, phé hity cdc
lién két phan t& axit nucleic, chu tric ADN ctia vi khuén, ky sinh tring, virut va cac
mam bénh khac. May loc khi sir dung énh sang UV diét khuan d& bao tri va yén tinh
hon cac may loc khong khi khac. Tuy vay, mot s6 mdy loc khong khi sir dung anh sang
tia cuc tim c6 thé phat ra mot lugng Ozon gdy 6 nhiém khong khi va co hai cho strc

khée, gy ho, kho khé va nghiém trong hon 14 viém md phdi.

Cong nghé ion 4m: hién nay ion 4m duogc taora phé bién nhd phuong phap dién
ly hay con goi 1a phuong phap ion héa, dung dién ap cao dé dién ly khong khi va tao ra
ion 4m, dé két hop v6i nhau hat mang dién tich dwong (cdc chit gay 6 nhiém, khoi, bui,
vi khudn va chit gay di tng lo limg) khién ching tr& nén nang hon, roi xudng dét hodc

dinh vao cac bé mit, ngin chan su dich chuyén lo lang di vao duong hd hép. Sau do,
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nhitng hat nay duoc loai bo thong qua cac hoat dong 1am sach thong thuong nhu hit bui,
quét bui, lau va rira. Néu cac hat dugc giai phong trd lai vao khong khi, chung s& nhanh
chong bi ion hoa va ling xubng mat dAt mot 14n nira. Tir d6 khong khi s& tré nén sach
s&, giam nhiém trang do vi khuén gy ra (nhu salmonella). Mot nhugc diém ctia cong
nghé ion am 1a no tao ra mdt lugng nho Ozon hoa 1an véi khong khi, ¢6 thé giy ra céac
vén d8 stic khoe bao gbdm kich tng miii, hong va thuc quan, tiép xtc kéo dai véi Ozon

cling c6 thé gay ra bénh phdi.

Cong nghé Ozon: Ozon ¢ thé gy kich thich duong mii, kich hoat hen suyén,
dung tich phdi thép hon, cling c6 thé gay viém niém mac ngoai phdi. Tuy nhién, Ozon
cling 1a mot chét 1am sach o nhiém khéng khi hiéu qué cao, no ddc hai hay vo hai tuy
thudc vao cach thirc sir dung, voi ndng d6 phu hop va van hanh trong khong gian trong,
Ozon hoan toan ¢6 loi va an toan. Ozon dugc san sinh ra tir céc loai may loc khong khi
s& nhanh chéng xAm nhép va pha vo chu tric clia cac phan tir mui, loai bo mui va tiéu
diét vi khudn- virut nho vao kha ndng oxy héa cao. Tuy nhién, Ozon ciing c6 cAu tric
khong bén, n6 nhanh chong phén rd va t4i tao nén oxy, khong san sinh ra ton du hoa
chit ddc hai. GiGi han an toan cia ndéng dd Ozon dbi v6i cac phong bi chiém dung 1a
0,05 phén triéu, & mic do nay, Ozon la vo hai. Nhung khi vuot qua muc nay, no sé tr¢
nén nguy hidm dan din. Co quan quan ly an toan va strc khoe nghé nghiép (OSHA) clia
Bd Lao dong Hoa Ky y€u cAu ngudi lao dong khong tiép xtic v6i hon 0,10 ppm Ozon

trong khoang thoi gian 8 gio.

MBJi cong nghé mang trong minh nhing wu diém riéng, nhung mot co ché khong
thé xtr Iy duge toan bo nhing tap chit 6 nhiém trong khong khi. Chinh vi 1€ do, héu hét
cac may loc khong khi hién dai tich hop hai cong nghé tr6 1€n, hd trg va bd sung cho
nhau trong cung mot thiét bi, nang cao hig¢u suét va hiéu qua 1am sach, loai bo hoan toan
chét 6 nhidm nhu chét hat min, aerosol, vi khudn, bao tir nam, virut, 16ng thu cung, vay
nén, phan hoa va céc hop chét hitu co d& bay hoi (VOCs). Tuy nhién, khi sir dung mang
loc dé loai bé tap nhiém, vi khuén, virut khong dung cach, mdi trudong khong khi qué 6
nhiém hay mang loc khong dugc thay dinh ky, mang loc s& chinh la noi cu tra va phat
trién cta vi khuan, virut gdy bénh, didu nay vo tinh s& gdy hai cho co thé con ngudi khi
st dung trong thoi gian dai. Cong thém, tinh trang st dung khAu trang di duong dé tranh

bui ban, 6 nhiém va dé phong tranh 1ay nhidm céc tac nhan giy bénh tai noi cong cong
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cling dién ra kha phd bién, viéc st dung khéu trang tai cac dia diém nay dién ra trong
thoi gian dai va lién tuc va v¢ sinh khong dtng cach va khong thuong xuyén thi khau
trang chinh 1a ngudn 0 va thac dAy ngudn 13y lan dich bénh cho ngudi st dung va nhiing
ngudi xung quanh (Lee, E.-H.; Chang, Y.; Lee, S.-W. Viability of Bacillus subtilis Cells
in Airborne Bioaerosols on Face Masks, Atmosphere, 12-1496, 2021).

Probiotic 12 nhitng vi sinh vt c6 loi cho vat chu, dic biét la sirc khoe cua con nguoi
khi dugc st dung véi lidu luong thich hop. Cac nghién ctu gin day cho thiy bén canh
vai trd 14 loi khuén, cac probiotic con giip bao vé va phong tranh sy viém nhiém dudng
ho6 hdp boi chire ning khang virut va gidm thieu boi nhidm vi khuin, dic biét 1a probiotic
dang bao tu loi khuan Bacillus (Kassaa, New insights on Antiviral Probiotics: From
Research to Applications, 1st Ed., Kindle Edition, Springer, 2017). Cac gia thuyét vé co
ché khang virut cua probiotic dugce dua ra théng qua ba co ché phd bién bao gdm: (1)
virut bi bt giit thong qua su twong tac truc tiép gifta probiotic va virut, (2) probiotic ¢
kha ning san sinh ra cac chét sinh trudng thir cp trc ché su phat trién cua virut, va (3)
probiotic kich thich hé mién dich bét gilt cac virut xdm nhap (Lehtoranta et al.,
Probiotics in respiratory virus infection, Eur. J. Clin. Microbiol. Infect. Dis. 33:1289-
1302, 2014).

Mot sb nghién ctru chi ra ring probiotic c¢6 chira ba loai Lactobacillus paracaset,
Lactobacillus casei, va Lactobacillus fermentum da dugce chimg minh ¢6 kha ndng giam
thiéu mot cach dang ké cac triéu ching cim va luong virut nhiém trong hé ho hép ctia
nguoi. Khi sit dung theo duong ubng véi lidu it nhat tir 3 x 10 dén 3 x 107 CFU/ml,
probiotic nay gitip ting cudng ham lwong interferon gama (IFN-y) trong huyét thanh
cta nguoi bénh, ddng thoi chung cling kich thich sy san sinh globulin A mién dich (IgA)
trong hé tiéu hoa (Zhang et al., Prospective study of probiotic supplementation results
in immune stimulation and improvement of upper respiratory infection rate. Synth. Syst.
Biotechnol. 3, 113—120, 2018). Nghién cttu ciia Chiba va cong su thuc hién trén chudt
cho thdy viéc st dung probiotic ¢6 chira Lactobacillus rhamnosus CRL1505 theo duong
ubng 1am gidm ndng do virut hgp bao hd hép trong phdi va bao vé cac té bao phdi (Chiba
et al., Immunobiotic Lactobacillus rhamnosus improves resistance of infant mice
against respiratory syncytial virus infection. Int Immunopharmacol 17:373-382, 2013).

Mic du cac vi khun Lactobacillus va Bifidobacterium da chimg minh nhiéu vu diém
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trong viéc phong ngira sy xam nhi®m cta virut, cac loai vi khuan nay co nhugc diém la
khong bén nhiét trong qud trinh bao quén, van chuyén dan t6i do song bi suy gidm va

tac dung cua san phém bi anh huéng theo thoi gian.

Dang chu ¥, mot thir nghiém voi cd mau twong ddi 16n (n = 80) v& hiéu qua cua
chiing vi Kkhudn Bacillus clausii trong viéc phong nglra sy viém nhidm dudng ho hip tré
em d3 duoc tién hanh. Két qua thtr nghiém da cho thiy tré em st dung Bacillus clausii
hang ngay voi lidu ubng 2 dng/ngay, mdi éng chira 2 x 10° bao tir thi co thoi gian viém
nhiém duong ho hép (respiratory infections) giam con 11,7 ngay so véi 14,37 ngay cua
nhom dbi chung (Marseglia et al., Efficacy of Bacillus clausii spores in the prevention
of recurrent respiratory infections in children: a pilot study. Therapeutics and Clinical
Risk Management 2007:3:13-17, 2007). Trong mdt nghién ctru khac trén mo hinh dong
vat, Song va cong su (Song, M., et al., Killed Bacillus subtilis spores as a mucosal
adjuvant for an H5N1 vaccine. Vaccine, 30, 3266-3277, 2012) da nghién ciu vai tro cua
bao tit vi khuén B. subtilis nhu mot chét mang hip phu céc hat virut cim H5N1 va phirc
hé nay dong vai trd nhu mot vacxin kich thich mién dich mang nhay ¢ mii chudt. Két
qua cho thay mdi bao tir B. subtilis c6 thé hap phu dugc tdm hat virut H5N1, va day rat
¢6 thé 12 nguyén nhan gitip lam giam kha nang tAn cong cua virut vao té bao dich néu
vat chi nhiém virut. Ngoai ra, nhém nghién ctru ciing chi ra ring bao tir B. subtilis khi
str dung qua duong nho mii c6 kha nang tang cuong hé mién dich tu nhién thdong qua
co ché: kich hoat cac dai thuc bao thong qua con duong tin hiéu Toll-like receptor (TLR)
va tip trung cac té bao tidu diét ty nhién dén phoi; kich thich ting tiét IgA & mang nhay
ctia mili, va kich thich sy trudng thanh cia té bao tua thong qua ting biéu hién cac thu

thé nhu CD80, CD86, MHC class II.

Gan day, nhom tac gia Tran Minh Dién va cong su da ching minh tac dung cla
san phém Livespo Navax dang xit mii chira 5 ty bao tir 1gi khuan Bacillus subtillis
ANA4 va ching Bacillus clausii ANA39 nhu 1a mot phuong phap diéu trj triéu chung
hidu qua trong mot nghién ctru lam sang dbi chimg ngau nhién kéo dai 6 ngay a6i voéi
tré bi nhiém RSV (n = 86; n = 40/nhom chtng, va n = 46/nhém thu nghiém). Nghién
ctru ndy da ching minh tinh an toan va tac dung co loi cia hdn dich dang nudc chira bao
ttr Bacillus trong dung qua dudng xit mili trong viéc lam giam céc triéu chimg dién hinh

ctia tré nhi®m RSV nhu chdy nudce miii, kho tho, ral rit ral Am, mach nhanh, do d6 rut
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ngin thoi gian didu tri 1 ngay va cai thién hiu qua diéu tri tuy tung triéu ching trong
khoang 10-50%. Cac bao tu Bacillus dugc xit vao da Gc ché dang ké sy nhan 1én cla
RSV (630 14n) va vi khuén ddng nhidm S. pneumoniae va H. influenzae (103-10* 14n),
do d6 lam giam phan Gng mién dich qua mirc cla t& bao bidu mo dé giam su tiét qua
muc cla cac cytokine tién viém IL-6, IL- 8, va TNF-o trong duong mili khoang 2,7-
12,7 14n (Tran et al., Nasal-spraying Bacillus spores as an effective symptomatic
treatment for children with acute respiratory syncytial virus infection, Scientific
Reports: 12:12402, 2022). Trong mot nghién cru tuong tw, Phung Thi Bich Thuy va
cong su cling da ching minh tac dung cta san phdm Livespo Navax chira 5 ty bao tir loi
khudn Bacillus subtillis ANA4 va ching Bacillus clausii ANA39 trong viéc gidm hiéu
qua céc triéu ching dién hinh & tré nhiém virus cim (chay nude mii, ha sot) gitp rit
ngan thoi gian diéu tri tridéu chimg 1-2 ngay, dong thoi giam ndng do virus cum xudng
khoang 60 lan (n = 30; n = 15/nhém chtimg, va n = 15/nhom thtr nghiém) (Phung Thi
Bich Thuy va cdng su, Budc dau danh gia hiéu qua giam triéu chiing va néng dd virut
ctim & tré em viém duodng ho hép khi st dung san phém LiveSpo Navax dang xit chira
bao it loi khun Bacillus, Tap chi Y hoc Du phong, T328.3, 2022).

Viée st dung probiotic trye tiép thong qua duong &n, ubng dé phong ngira va hd
tro diéu tri cac bénh vé hé tiéu hoa da co tir hang chuc ndm nay, viéc st dung probiotic
nhim hd trg va diéu tri cac bénh trén duong ho hép cling dang duogc quan tam rét 16n.
C4c két qua nghién ctru khoa hoc da dé cap & trén va san phim dang nho mili va xit truc
tiép vao miii bét dAu dugc thuong mai hod trén thi truong cho thiy viéc bd sung probiotic
truc tiép vao duong ho hép 12 an toan va co tac dung hd trg didu tri cac bénh viém duong
ho6 hip nhanh va hiéu qua hon so vdi st dung qua duong ubng. Chinh vi véy, chu dong
ngan ngira cac bénh dudng ho hép bang cach cung cAp probiotic vao ngudn khong khi
sach giap téng suc dé khang tu nhién cta dudng ho hép & nguoi 12 mot cach tiép can co
y nghia khoa hoc va thuc tién trong cdng tac cham soc strc khoé hd hép cho con ngudi,
dac bigt 1a ¢ d6i twong nguoi gia va tré em. Cong thém v6i bdi canh tinh trang 0 nhiém
khong khi ngay cang didn ra ndng né thi viéc s dung may loc khong khi bd sung céc
loi khun d8 c6 2 tac dung: (1) canh tranh v&i cac vi sinh vét c¢6 hai bam trén mang loc
khi sir dung lau ngdy va (2) chii dong bd sung bao ti 1o khuén vao hé ho hip 1a mot ¥
tudng moi va doc ddo. Viee ché tao ra cum co cAu bd sung lgi khuén vao may loc khi 1a

14 hudng nghién ctru hoan toan mdi trén pham vi qudc té va c6 y nghia ung dung thuc
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tidn trong viéc cung cap nguon khong khi chira lgi khuin d ning cao sirc kho¢ duong

ho6 hép ctia con nguoi.
Ban chit k§ thuit ciia sing ché

Sang ché nhim giai quyét cac vén d& néu trén, cu thé 13 sang ché dé cap dén ché
phim loi khuin duong ho hap dé bd sung vao khong khi nhim can bang hé vi sinh trong
khong khi cho phép xdm nhép vao duong ho hép cta nguoi va dong vét dé canh tranh
véi vi khun c6 hai c6 trong duong hd hép. Sang ché ciing dé cap dén phwong phép san
xuit ché pham loi khudn duong ho hép nay va co cAu phan tan ché phdm lgi khuén
duong ho hép nay vao khong khi. Co chu phin tan ché phim loi khuin dudng ho hip
theo sang ché thich hop dé lap trong céc thiét bi loc khong khi dé bd sung loi khuin
duong ho hép theo sdng ché vao khong khi.

Theo khia canh th nhét, sang ché @& cap dén ché phim loi khuén duong hd hép
dé bd sung vao khong khi, trong do ché pham ndy & dang long chi chira bao tir sdng cia
vi khudn Bacillus subtilis ANA4 c6 trinh tw 16S rARN néu trong SEQ ID NO.1, bao tu
séng ctia vi khudn Bacillus clausii ANA39 c6 trinh tu 168 rARN néu trong SEQ ID
NO.2, va bao tir sdng cua vi khuan Bacillus coagulans ANAA43 c6 trinh tw 165 rARN
néu trong SEQ ID NO.3 véi tdng ndng d6 ba loai bao tr nay nam trong khoang tir 1x10°
dén 5x10' bao ti/ml va ty 1& tdng lurgng bao tir vi khuan Bacillus subtilis ANA4 so véi
tdng lwong bao tir Bacillus clausii ANA39 va Bacillus coagulans ANA43 gép tir 10 dén
100 14n, ba ching vi khuén nay dugc luu giit tai Trung tim nghién ctru bao tur 1oi khudn
ctia cong ty TNHH ANABIO R&D, 622,10 7, 8 khu d06 thi Van Khé, phuong La Khé,
quéan Ha Dong, thanh ph6 Ha Noi, Viét Nam voi sb luu gitt 14n lugt 1a ANA4, ANA39
va ANA43.

Ngoai ra, sang ché cling dé cap dén céac ching vi khuan loi khuén, trong d6 cac
ching vi khudn nay bao gbm vi khudn gdm Bacillus subtilis ANA4 ¢4 trinh tu 16S rARN
néu trong SEQ ID NO.1, vi Kkhuén Bacillus clausii ANA39 c6 trinh ty 16S rARN néu
trong SEQ ID NO.2 va vi khuan Bacillus coagulans ANA43 c6 trinh tu 16S rARN néu
trong SEQ ID NO.3. Cac ching vi khuén nay dwgc luu giif tai Trung tam nghién ctru
bao tir Igi khuén cta cong ty TNHH ANABIO R&D, s6 22,16 7, 8 khu dd thi Vin Khé,
phuong La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam voi s6 luu gitt ANA4,
ANA39, ANA43.
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Theo khia canh thir hai, sang ché d& cap dén phuong phéap san xut ché pham loi

khuén duong ho hép theo sang ché, trong d6 phuong phap nay bao gbm céc budc:

a) thu bao tir vi khuan Bacillus subtilis ANA4, trong d6 chung vi khuén Bacillus
subtilis ANA4 ¢6 sb luu gitt ANA4 tai Trung t4m nghién clru bao tir loi khuén ctia cong
ty TNHH ANABIO R&D, s6 22,16 7, 8 khu do thi Van Khé, phuong La Khé, quan Ha
Dong, thanh phé Ha Noi, Viét Nam dugc hoat héa va nudi ciy trong moi trudng bao
gdm pepton dau nanh tir 16 dén 18 g/l, cao ndm men tir 2 dén 4 g/1, duong dextroza tlr
| dén 3 g/l, NaCl tir 4 dén 6 g/1, KaHPO tir 2 dén 3 g/1, nhiét do tir 30°C dén 37°C, toe
d6 khudy tir 100 dén 300 vong/phit, luong khi oxi clp véi tir 0,5 dén 5 mM/phut, pH
duy tri trong khoang tir 7,0 dén 8,0, thoi gian nudi cy tir 1 dén 2 ngay, sau khi thu héi
sinh khéi, pha v& té bao bang dung dich lysozym va ly tdm thu dugc bao tr vi khuan

Bacillus subtilis ANA4;

b) thu bao tur vi khun Bacillus clausii ANA39, trong d6 chung vi khuan Bacillus
clausii ANA39 ¢6 sb luu gift ANA39 tai Trung tdm nghién ctru bao tir 1oi khudn cla
cong ty TNHH ANABIO R&D/, s6 22, 16 7, 8 khu do thi Van Kheé, phuong La Khé,
quan Ha Dong, thanh ph6 Ha Noi, Viét Nam dugc hoat hoa va nudi cdy trong méi trudng
bao gdm pepton ddu nanh tir 16 dén 20 g/1, cao ndm men tir 2 dén 6 g/l, duong dextroza
tir 1 dén 3 ¢/, NaCl tir 4 dén 8 ¢/I, KCtir 0,5 dén 2 g/I, MgSO4 tix 0,5 dén 2 g/1, Ca(NOs),
fir 0,5 dén 3 mM, MnCly tir 5 dén 15 mM va FeSO4 tir 0,5 dén 2mM, nhiét do tir 30°C
dén 37°C, the d6 khudy tir 200 dén 300 vong/phit, lwong khi oxi cap véi tir 0,5 dén 3
mM/phut, pH duy tri trong khoang tir 7,5 dén 8,5, thoi gian nudi chy tir 2 dén 3 ngay,
sau khi thu hdi sinh khéi, pha v& té bao bing dung dich lysozym va ly tdm thu dugc bao
tir vi khuén Bacillus clausii ANA39;

¢) thu bao tir vi khuén Bacillus coagulans ANA43, trong d6 chung vi khuan
Bacillus coagulans ANA43 ¢ sd Iuu gitt ANA43 tai Trung tdm nghién ctru bao tir loi
khudn ctia cong ty TNHH ANABIO R&D, s6 22, 16 7, 8 khu d6 thi Van Khé, phuong
La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam dugc hoat hoa va nudi cdy trong
moi trudng bao gdm cao nAm men tir 2 dén 3 g/1, pepton dau nanh tir 15 dén 17 g/1, NaCl
tir4 dén 5 g/l, dudng dextroza tir 1 dén 2 g/I, K;HPO4 tir 2 g dén 4 g/l, bd sung Ca(NO3)2
fr 0,5 mM dén 5 mM, MnCl, tir S mM dén 20 mM, FeSOx tir 0,5 mM dén 2 mM, nhiét
d6 nudi chy tir 30°C dén 50°C, tbe do khudy tir 100 dén 200 vong/phut, tbc do suc khi



47659

9/50

oxy tir 0,5 mM/pht dén 3 mM/phut, pH duy tri trong khoang tir 5,0 dén 6,5 trong khoang
tir 2 dén 3 ngay, sau khi thu hdi sinh khéi, phd v té bao bang dung dich lysozym va ly

tam thu dugc bao tr vi khuan Bacillus coagulans ANA43; va

d) thu ché phdm loi khuan dudng hd hip bang cich phdi tron bao tir vi khuén cia
ba ching Bacillus subtilis ANA4, Bacillus clausii ANA39 va Bacillus coagulans
ANAA43 voi ty 18 tdng luong bao tit vi khuan Bacillus subtilis ANA4 50 v6i tbng luong
bao tir Bacillus clausii ANA39 va Bacillus coagulans ANA43 gép tir 10 dén 100 lan,
sau khi chudn d6 bang nu6c RO thu dugc ché phim loi khuin duong ho hip dang 16ng
chi chira ba loai bao ti ndy ndm véi lugng nam trong khoang tir 1x10° dén 5x10'° bao

ta/ml.

Theo khia canh tht ba, sang ché @& cap dén co cAu phan tan ché pham loi khuén
dudng ho hip theo diém 1 vao khong khi, trong d6 co cAu nay bao gbdm cum cép ché
phdm va cum phén tan dé phan tan ché pham loi khuin dudng hod hép vao khong khi,

trong do:

cum cip ché pham bao gom bom vi lugng duoc ndi véi binh chira c6 chia ché
pham lgi khuan duong ho hap theo sang ché va bo diéu khién dé bom ché pham loi
khun tir binh chtra ndy qua mang bong x0p cia cym phén tan nhdm phén tan bao tir loi

khuan vao ludng khong khi voi lugng tir 1x10* dén 5x10° bao tir/m?>;

cum phén tan bao gbdm 6ng phan tan hinh tru gbm ctra nap va cira xa, bén trong
duoc lp 1an lugt mang loc bui, mang loc khir mui, mang loc HEPA, mang bong xbp va
quat gio dé hut khong khi vao mot d4u va phan tén ché pham loi khuén dugc bom vao
mang bong xbp dé phan tén vao khong gian can cung cdp bao ti 1gi khudn véi lugng

clp tir 1 x 10* - 5 x 10°bao tir/m’;

theo do, khi van hanh, bd didu khién sé didu khién bom vi lugng bom ché phim
loi khuén duong ho hép chira trong binh chira phan tan déu 1én mang bong x6p theo luu
lugng ctia quat gio, ddng thoi khong khi duge hit qua cira nap, 1an luot di qua mang loc
bui, mang loc khir mui, mang loc HEPA va qua mang bong xop dé phan tan bao tir vi

khuan c6 trén mang bong xp ndy qua cira xa vao khong khi;

khac biét & chd binh chira chita ché phdm loi khuan dwong ho hép chi chira bao ti

song cua vi Khudn Bacillus subtilis ANA4, vi khuan Bacillus clausii ANA39 va bao tir
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sdng cua vi khuan Bacillus coagulans ANA43 voi ty 1¢ téng lugng bao tir vi khuén
Bacillus subtilis ANA4 so v6i tdng lugng bao t Bacillus clausii ANA39 va Bacillus
coagulans ANA43 gép tir 10 dén 100 14n, tdng lugng bao tir o trong ché phdm nay 12
khoang tir 1x10° dén 5x10'° bao ti/ml va lugng bao tr dugc phan tan qua clra Xa vao

khong khi latir 1 x 10*-5x 106 bao ti/m°.

Theo mot phuong an uu tién, trong d6 cum phan tan con c6 dan trao dbi nhiét bd
tri trudc mang bong x6p @2 duy tri nhiét d6 khong khi cap nam trong khoang tir 20 dén
30°C trude khi di qua mang bong x6p dé phan tan bao tir 101 khuén vao khong khi.

Theo mot phuong én thay thé, trong d6 mang bong xbp dugc thay thé bang voi
phun swong a8 chp ché phém loi khuan duong hd hép vao khong khi & dang suong mu.

Theo mot phwong an wu tién, trong d6 binh chtta ¢6 thé thao lap thong qua cac ren
ndi hogc khép nbi dé c6 thé dé dang thay thé, bd sung ché phim loi khuin duong ho
hép.

Sang ché con dé cap dén thiét bi loc khong khi, trong d6 thiét bi nay co bd sung co
cAu phén tan ché pham loi khuan vao khong khi theo sang ché.

Mo ti vin tit cac hinh vé

Hinh 1 13 hinh v& so d6 nguyén the clia cum cp ché phdm cua co céu cép ché
phim lgi khuén duong hd hép vao khong khi theo sang ché.

Hinh 2 12 hinh v& so d6 nguyén tic mot phuong an thure hién cua thiét bi loc khong
khi ¢6 lap co cAu phan tan ché phém loi khuin dudng ho hép theo sang ché. Trong do6
thiét bi nay co bb tri dan trao d6i nhiét dé diéu hoa khong khi.

Hinh 3 14 hinh v& so dd nguyén téc co cAu phan tan ché phim loi khuén duong hd
hép vao khong khi st dung mang bong x6p dé phan tan bao tlr ché pham loi Kkhuén vao
khong khi.

Hinh 4 13 anh chup bao tir vi khuén Bacillus subtilis ANA4 (A), Bacillus clausii
ANA39 (B), va Bacillus coagulans ANA43 (C) thu dugce sau khi ly tam dich ly giai té

bao nudi cdy twong ng.

Hinh 5 13 anh chup khuén lac ctia két qua nudi chy vi khuin trong khong khi, trong

d6: (A) két qua nudi cAy x4c dinh vi khun c6 trong khong khi sau khi loc qua mang loc

10
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HEPA, (B) két qua nudi cdy xac dinh vi khuén lo limg trong khong khi dugc phén tan
b&i co cAu phan tan ché pham loi khuén trong khong khi; va (C) két qua nudi cly xéc
dinh vi khuan phan tan trong khong khi & cira xa sau clia co cau phan tan ché pham loi

khuén theo sang ché.

Hinh 6 13 anh chup cic co quan ndi tang cua mau tho thir nghiém, trong do cho
thiy khong c6 biéu hién khac thuong vé hinh dang bén ngoai, mau sc clia cac td chic
tim, phéi, gan, lach, than, da day, rudt ciia cac tho thude: (A) nhom ddi chimg; (B) nhém
thir nghiém lidu 1,68 x 10 bao tir loi khudn/ngdy; (C) nhom thit nghiém lidu 8,4 x 10°
bao tir loi khudn/ngay dugc cho ubng lién tuc trong 28 ngay.

Hinh 7 14 hinh anh giai phAu md bénh hoc quan sat duéi kinh hién vi v6i do phong
dai 400 1An ctia (1) gan va (2) than cta tho thir nghiém thude: (A) nhém ddi ching; (B)
nhom thir nghiém liéu 1,68 x 10° bao tir loi khun/ngay; (C) nhom thir nghiém liéu 8,4
x 10° bao tir loi khuén/ngay va dugc cho ubng lién tyc trong 28 ngay: Ticu ban gan va
than dugc ¢b dinh béng formalin 10 %, nhudm béng dung dich nhuém Hematoxylin
Eosin (HE).

Hinh 8 13 anh chup mét cta thé tham gia thir nghiém, két qua cho thiy khong co
hién tugng bat thuodng vé gidc mac, méng mét, két mac va tiét dich ctia tho thude: (A)
nhém déi chimg, va (B) nhom thir nghiém v6i lieu nho 1 x 108 bao tit loi khuan (twong
duong 0,1 ml hén dich) vao tui két mac, sau do theo ddi ¢ cac thoi diém: (1) trude khi
nho, (2) ngay sau khi nhd, (3) sau khi nhé 1 gid, (4) sau khi nho 24 gio, (5) sau khi nho
48 gid, (6) sau khi nho 72 gio va (7) sau khi nhé 7 ngay.

Hinh 9 12 anh chup niém mac mii tat ca tho tham gia thir nghiém cho thiy khong
¢6 hién tuong khéac thuong & ti€u ban md bénh hoc niém mac mii cta tho thudc: (A)
nhom dbi chung, (B) nhoém thit nghiém lidu 2,4 x 10° bao tur loi khudn/ngay tai 4 vi tri
c&t niém mac (1); (2); (3) va (4) dugc xit lién tuc trong vong 21 ngay.

Mo ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét voi cac phuong an thuc hién cu thé c6 vién
d3n dén cac hinh V&, tuy nhién, cdc phwong 4n nay chi nhdm muc dich md ta chi tiét
sang ché va cac vi du minh hoa cu thé cha khong nham muc dich han ché pham vi yéu

cau bao hd cua sang ché.

11
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Theo khia canh thtr nhét, sang ché @& cap dén ché phim loi khuin duong hd hip
d& bd sung vao khong khi, trong d6 ché pham nay & dang 16ng chi chira bao ti sbng ciia
vi khuan Bacillus subtilis ANA4 c6 trinh tu 16S rARN néu trong SEQ ID NO.1, bao tr
sdng ctia vi Kkhuan Bacillus clausii ANA39 c6 trinh tu 16S rARN néu trong SEQ ID
NO.2, va bao tir sdng ctia vi khuén Bacillus coagulans ANA43 c6 trinh tu 16S rARN
néu trong SEQ ID NO.3. Ché phdm nay chua tdng ndng do ba loai bao tir vi khuén nim
trong khoang tir 1x10° dén 5x10'* bao tir/ml. Ty 1¢ tdng luong bao tir vi khuln Bacillus
subtilis ANA4 so v6i tong lwgng bao ti Bacillus clausii ANA39 va Bacillus coagulans
ANA43 gép tir 10 dén 100 14n. Ba chung vi khuén sinh bao tir ndy duoc luu gitt tai
Trung tim nghién ciru bao tir loi khudn cta cong ty TNHH ANABIO R&D, 56 22,167,
8 khu d6 thi Vin Khé, phuong La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam véi
s6 Tuu gitt 14n luot 1a ANA4, ANA39, va ANA43.

Chung vi khuén Bacillus subtilis ANA4 dugc phan 1ap va luu gitr dudi dang chung
gibng gbc. Trong d6 chung vi khuén nay c6 trinh tu 16S néu trong SEQ ID NO.1 dugc
Iwu giit tai Trung tdm nghién ctru bao tir loi khudn ctia cong ty TNHH ANABIO R&D,
s6 22,16 7, 8 khu do thi Van Kheé, phuong La Khé, quan Ha Dong, thanh phd Ha Noi,
Viét Nam véi s6 luu gitt ANA4.

Ching vi khuan Bacillus subtilis ANA4 1a ching vi khuan thuoc ho Bacillus dugc
phan 14p tr rudt tom. Ching nay ¢6 khudn lac moc trén mdi trudng Luria Bertani (mdi
trudng LB), pH 7,4, ¢6 hinh thai xu xi, mép rang cua, khun lac c6 mau tréng kich thudce
khoang 3-5 mm. Vi khuan Bacillus subtilis ANA4 1a vi khuin Gram duong, hinh que,
kich thuée chiéu ngang khoang 1 pm. Vi khuan Bacillus subtilis ANA4 c6 bao ti rat
bén nhiét, d sbng git duge 50% khi xir Iy & 80°C trong 20 phut. Bao tir ciia vi khuén
Bacillus subtilis ANA4 nay mam nhanh khi dugc cy vao moi truong co chét dinh
dudng, phat trién t6t trong cac moi truong nudi cdy thong thuong, cu thé 12 moi truong
LB, Difco Sporulation Medium (DSM), Trypton Soy Broth (TSB) pH tur 7,0 dén 8,0.
Hinh anh bio tit Bacillus subtilis ANA4 tinh khiét sau khi thu dugc bing cach ly giai té
bao sau khi nudi & moi truong DSM dugce thé hién trén Hinh 4A.

Céc thir nghiém danh gid vé& diéu kién nudi céy cho thay vi khuan Bacillus subtilis
ANA4 c6 kha nang sinh truéng 4t nhanh & nhiét dd 37°C trong moi truong hiéu khi va

chdm & mdi trudong ki khi, moc duoc & mdi trudong c6 muodi NaCl nong do cao lén toi

12
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6,5%. Vi khuén Bacillus subtilis ANA4 nay c6 kha nang tao mang sinh hoc nhanh giap
lian két céc t6 bao véi nhau hidu qua, va c6 tinh chit d6i khang kha manh hai loai vi
khudn gdy bénh duong hd hép trén 1a Streptococcus pneumoniae va Haemophilus
influenza. Ngoai ra, ching nay c6 kha ning san sinh t6t mot s6 enzym nhu amylaza,

caseinaza, gelatinaza; ti€p theo 1a catalaza va lipaza.

Céc thit nghiém in vitro cho thdy vi khuén Bacillus subtilis ANA4 phén lap dugc
theo sang ché 12 an toan, khong sinh doc t6 va vi khudn ndy c6 trinh tu 16S rARN néu
trong SEQ ID NO.1. Hién ching vi khuén nay dang duoc luu gilt voi ma s6 ANA4 tai
Trung tAm nghién ctru bao tur loi khuin cta cong ty TNHH ANABIO R&D, s622,167,
8 khu d6 thi Van Khé, phuong La Khé, quén Ha Dong, thanh phé Ha Noi, Vit Nam.

Chung vi khuén Bacillus clausii ANA39 theo sang ché 13 chung vi khuan thudc ho
Bacillus dugc phan 13p tir rudt ga. Chung vi khudn Bacillus clausii ANA39 nay co khuén
lac mau vang nhat moc trén mdi truong LB (Luria-Bertani), pH tdi wu tir 7,5 dén 8.5,
duong kinh khuén lac khoang tir 1 dén 3 mm vién nhin, bé mit bong. Vi khuan Bacillus
clausii ANA39 12 vi khudn Gram duong hinh que, kich thudce chiéu ngang khoang 1 pm,
sdng trong moi truong ky khi hiéu khi tiy nghi. M6i truong thich hop dé phat trién 1a
méi trudng LB, DSM, TSB ¢ pH 7,5 dén 8,5. Hinh anh bao tir loi khuan tinh sach cua
chiing vi khudn Bacillus clausii ANA39 nay dugc thé hién trén Hinh 4B. Ching vi khuan
Bacillus claussi ANA39 nay c6 trinh ty 16S rARN néu trong SEQ ID NO.2 dugc luu
gift tai Trung tdm nghién ctru bao tir loi khuén ctia cong ty TNHH ANABIO R&D, sd
22,16 7, 8 khu d6 thi Van Khé, phuong La Khé, quan Ha Dong, thanh phé Ha Noi, Viét
Nam véi sb luu gitt ANA39.

Cac thir nghiém dénh gid vé didu kién phat trién cia vi khuln Bacillus clausii
ANA39 cho thiy ching sinh trudéng t6t & ndng dd mudi cao NaCl 8% & nhiét do thong
thuong 37°C. Tuy nhién, ching bi ¢ ché khi & néng do mudi cao NaCl 6,5% va nhiét
dd cao 1én t6i 50°C. Ching vi khuén nay c6 kha nang phat tridn tdt trong ca diéu kién
ky khi va hiéu khi, pH hoi kiém, tao mang sinh hoc ¢ mirc do trung binh. Ngoai ra,
ching nay c6 kha nang san sinh amylaza t6t, tiép dén 1a caseinaza, lipaza va ciing cod

kh& nang san sinh catalaza va gelatinaza v6i luong thép.

Cac thir nghiém in vitro cho thdy ching vi khuan Bacillus clausii ANA39 theo
séng ché, khong sinh doc t, khong gy tan huyét va mac du khang lai hai loai khang

13
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sinh clindamycin va erythromycin trong s& 13 loai khang sinh khao s4t, nhung khong
chira plasmit mang gen khang chét khang sinh, chiing to chung co tinh chat khang khéng
sinh ty nhién hay noi sinh ma khong phai do nhén van cht di truyén tr bén ngoai. Két
qua phén tich trinh tu 16S rARN trén ngén hang gen v6i trinh tu 16S rARN cua ching
vi khudn Bacillus clausii ANA39 néu trong SEQ ID NO.2 cho thdy day la mot chung
méi, c6 do tuong d6ng trinh tw 16S tARN so vdi chung gan nhét trong cdy phén loai 1a
Bacillus clausii UBBC07 v&i muc do tuong ddng 12 99,8%. Chung Bacillus clausii
UBBCO07 12 mt chung da dugc danh gia vé do an toan va da chung té an toan voi ngudi
va dong vat (Sudha va cdng su: Sudha MR, Bhonagiri S, Kumar MA.. (2013), Efficacy
of Bacillus clausii strain UBBC-07 in the treatment of patients suffering from acute
diarrhoea. Beneficial Microbes, 4(2):211-6). Ngoai ra, két qua phén tich hé gen cho thay
ching vi khudn Bacillus clausii ANA39 khong chtra gen mé hoa doc t6 nén khong co

kha niang gy doc hodc kich thich niém mac cta ngudi va dong vat khi st dung.

Chung vi khuan Bacillus clausii ANA39 c6 kha nang tao bao tr voi do bén nhiét
cao, bao tir nay ¢ kha ning chiu dugc nhiét o 1én t6i 65°C trong 20 phat, va co do séng
&n dinh it nhit 24 thang trong didu kién nhiét do mdi truong. Ching vi khuln Bacillus
clausii ANA39 ¢o s6 luu gitt ANA39 va dugc bao quan & dang bao tir dong khod dung
trong ti Am sau -30°C tai Trung tAm nghién ctru bao tu loi khuan cta cong ty TNHH
ANABIO R&D, $622,106 7,8 khu d6 thi Van Khé, phuong LaKhé, quan Ha Dong, thanh
phd Ha Noi, Viét Nam.

Chung vi khuan Bacillus coagulans ANAA43 1a chung vi khuan thudc ho Bacillus,
chuing nady co khuan lac moc trén mdi truong DeMan, Rogosa and Sharpe (MRS), pH tu
5.0 dén 6,5, c6 mau trang, mep tron, kich thuée khoang 1-3 mm, bé mat bong. Vi khuén
Bacillus coagulans ANAA43 la vi khuén Gram duong, hinh que, kich thudc chidu ngang
khoang 1 pm. Vi khuan Bacillus coagulans ANA43 ¢6 bao tir bén nhiét, dd song gitr
duoc 80% khi xtr 1y 6 7 0°C trong 20 phut. Bao tr cta vi khuin ndy nay mam nhanh
thanh vi khuén khi dugc ciy vao moi truong ¢6 chét dinh dudng, phét trién tdt trong cac

6i trudng nudi cay thong thuong nhu MRS. Vi khuén Bacillus coagulans ANA43 thé
hién kha nang khang Streptococcus pneumoniae gay viém duong hd hép. Hinh anh bao
tr cia ching vi khudn Bacillus coagulans ANA43 nay dugc thé hién trén Hinh 4C.

14
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Céc thtr nghiém déanh gia vé diu kién nudi ciy cho thdy vi khuan Bacillus
coagulans ANA43 nay sinh truéng t6t & nhiét do tr 30°C dén 50°C va 1a vi khun tiy
nghi, ¢6 kha ning phat trién dugc ca trong didu kién hiéu khi va ky khi, & pH acid nhe

va trung tinh, hd trg cho cac vi sinh vét ¢6 lgi ¢ niém mac duong ho hép phat trién.

Céc thir nghiém dénh gia in vitro cho thdy, vi khuén Bacillus coagulans ANAA43
phan 1ap dugc an toan, khong sinh doc t6 va khong chira plasmit mang gen khang khang
sinh. Kiém tra két qua trén cdy phan loai va so sanh trinh ty 16S trén ngén hang gen cho
thdy ching vi khudn Bacillus coagulans ANA43 1a mot chung mai, ¢6 do tuong dong
trinh tu 16S TARN so véi chung gan nhit trong cdy phan loai 1a Bacillus coagulans
ATCC 705014 99,8%. Ching vi khudn ndy 6 trinh tyr 16S néu trong SEQ ID NO3. Hién
ching vi khuAn nay dang dugc luu gitt voi ma ANAA43 tai Trung tAm nghién clru bao tu
loi khudn cia cong ty TNHH ANABIO R&D, s6 22,16 7,8 khu db thi Van Khé, phuong
La Khé, quan Ha Dong, thanh phé Ha Noi, Viét Nam.

Bao tir cua cac vi khudn Bacillus subtilis ANA4, Bacillus clausii ANA39 va
Bacillus coagulans ANA43 nay thu dugc bing cach nudi chy vi khudn Bacillus subtilis
ANAA4, Bacillus clausii ANA39 va Bacillus coagulans ANA43 riéng 1€ d8 sinh khdi tich

tu bao ttr, sau do ly giai pha vo té bao sinh dudng, thu bao tir tinh sach.

Céc ching vi khuin Bacillus subtilis ANA4, Bacillus clausii ANA39, Bacillus
coagulans ANA43 trai qua qua trinh phan 14p, sang loc va tuyén chon dua trén céc tiéu
chi: (i) ¢6 kha ning tao mang sinh hoc cao, (ii) phat trién nhanh va tao bao tir v6i hi¢u
sudt cao, (iii) tiét ra cac chit khang khuén c6 tac dung Uc ché vi khudn gy bénh duong
ho hip, (iv) kich thich mién dich tu nhién & duong hod hép. Sau qua trinh phan lap, tuyén
chon céc tac gia da thu duge ba ching vi khuan thudc loai Bacillus subtilis, Bacillus
clausii, va Bacillus coagulans ¢6 hoat tinh vurot trdi. C4c ching nay dugc kidm tra bing
cac giai trinh ty 16S rARN va so sanh voi ngan hang gen. Trinh tu 16S rARN cta vi
khudn Bacillus subtilis ANA4 néu trong SEQ ID NO.1 va Bacillus clausii ANA39 néu
trong SEQ ID NO.2, va Bacillus coagulans ANA43 néu trong SEQ ID NO.3. Céc ching
vi khudn nay dugce luu gilt véi ma ANA4, ANA39, va ANA43, tuong ung.

Céac tac gia da thir nghiém va théy réng, dé phat trién canh tranh va tao h¢ vi sinh
vat tt trong duong hod hép nhim e ché cac vi sinh vat kich ing gay bénh hé dudng hd

hép, vi du vi khudn gy ra bénh phé ciu thi dé canh tranh cin bd sung mot lugng vi
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khuén lgi khun duong ho hép theo ty 1& va lugng nhit dinh dé ching c6 thé phat trién,
canh tranh va 1ap dugc mot hé vi sinh khoe manh trong duong hd hép. Luong bao tu vi
khuén duge st dung tinh theo lugng bao tir hitu ich, nghia 1a luong bao ti sdng, c6 kha
nang phat trién thanh vi khudn hoan chinh va c6 thé séng s6t va tao mang sinh hoc canh
tranh dinh dudng vdi cac vi khuén nay. Luong bao tir sdng dugc xac dinh trén co s& pha
loang theo loat va céy 18n mdi trudng thach, dua trén lugng khun lac thu duoc dé tinh

ra lugng bao tu sOng.

Theo khia canh th{ hai, sang ché d& cap dén phuong phap san xut ché pham loi
khuén dudng ho hip theo sang ché, trong d6 phuong phap nay bao gbm cic budce: a) thu
bio tir vi khuan Bacillus subtilis ANA4; b) thu bao tir thu bao ti vi khudn Bacillus
clausii ANA39; ¢) thu bao tir vi khudn Bacillus coagulans ANA43; va d) thu ché pham
loi khuan duong ho hép.

Trong budc thu bao tir vi khuén Bacillus subtilis ANA4, bao tlr vi khuén Bacillus
subtilis ANA4 13 bao tir thu duoc tir chung vi khuan Bacillus subtilis ANA4. Ching vi
khuén Bacillus subtilis ANA4 giéng gbc duge luu gift tai Trung tdm nghién ctru bao ti
loi khuén cua cong ty TNHH ANABIO R&D, s6 22,16 7, 8 khu d6 thi Van Khé, phuong
La Khé, quin Ha Déng, thanh phd Ha N§i, Viét Nam v6i s6 luu gitt ANA4.

Chung gidng gbc Bacillus subtilis ANA4 nay dugc hoat hoa bang cach cdy vao
moi truong LB trong diéu kién l4c. Nhiét do nuoi céy trong khoang tir 30°C dén 37°C
trong khoang tir 16 gio dén 24 gid dé hoat hoa ching gidng Bacillus subtilis ANA4. Vi
khuén giéng gbc ¢ thé 14 ching duge nudi cdy, luu git trong diéu kién luu thong thuong
hodc c6 thé & dang déng sau trong nito 1ong. Truong hop bao quan dong siu, trudce khi
hoat hoa, chiing giéng gbc nay can duoc tan dong va cAy 1én moi truong phuc hdi dé thu
khudn lac truée khi cdy hoat hoa ching gibng gdc Bacillus subtilis ANA4. Luong vi

khuén c6 trong mdi trudong hoat hoa sau khi nudi cdy dat khoang 2 x 10° té bao/ml.

Sau khi hoat hoa, ching vi khudn Bacillus subtilis ANA4 dugc nudi cdy trong moi
truong thich hop dé tang sinh khdi va tich tu bao tr. Céc thanh phan moi trudng nay
duge hoa véi nuée RO dén ndng do xéc dinh, cu thé cao nAm men tir 2 dén 4 g/1, pepton
dau nanh tr 16 dén 18 g/l, NaCl tir 4 dén 6 g/I, duong dextroza tir 1 dén 3g/I, KoHPO4
tir 2 dén 3 g/l. Sau khi hoa tan thanh phin mbi trudng nudi cdy, tién hanh chinh pH vé
khoang tir 7,0 dén 8,0 roi khir tring méi truong & nhiét do nam trong khoang tir 120°C
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dén 130°C trong khoang tir 10 phut dén 15 phut, moi trudng sau khi khit tring dugce aé
ngudi thu duge moi truong nudi cdy. Moi truong nudi cdy nay duge sur dung dé nuoi

cAy sinh khéi vi khudn Bacillus subtilis ANA4.

D& nuoi cdy thu sinh khéi vi khuan Bacillus subtilis ANA4, vi khudn Bacillus
subtilis ANA4 sau khi hoat hoa dugc chuyén vao mdi trudng nudi cAy va 1én men nudi
chy & nhiét do tir 30°C dén 37°C, tdc do khudy tir 100 dén 300 vong/phut, lugng khi oxi
chp véi tir 0,5 dén 5 mM/phit, pH duy tri trong khodang tir 7,0 dén 8,0, thoi gian nudi
cay tir 1 dén 2 ngay, sau khi thu hdi sinh khdi, pha v té bao bing dung dung dich
lysozym va ly tAm thu dugc bao t vi khuan Bacillus subtilis ANA4.

Qua trinh nudi ciy thu bao tir vi khudn Bacillus subtilis ANA4 duge thyce hién
bing cach bd sung dich nudi cdy chiing gibng Bacillus subtilis ANA4 da dugc hoat hoa
vao mdi truong nudi chy da duoc khir trung & trén. Ty 1€ dich nudi ciy ching gibng
Bacillus subtilis ANA4 da duoc hoat hoa véi méi trudng nudi cdy 1a tir 0,5 dén 10%
(thé tich/thé tich). Sau d6 nudi cdy & nhiét do tir 30°C dén 37°C, tbc do khuay tir 100
dén 300 vong/phiit, toc d suc khi oxy tir 0,5 mM/phut dén 5 mM/phut, pH duy tri trong
khoang tur 7,0 dén 8,0. Thoi gian nudi ciy dugc duy tri trong khoang tir 1 dén 2 ngay dé
vi khuén sinh trudng, phat trién nhim thu sinh khdi. Bang thuc nghiém, céc tac gia da
nhan thdy ring, véi didu kién nudi cdy néu trén, thoi gian nudi chy tir 1 dén 2 ngay, vi
khuén sé& chuyén sang giai doan tich ldy, tao bao t, do do lugng bao tir thu dugce s€ la

tdt nhét.

P8 thu bao tir vi khuin Bacillus subtilis ANA4, can loai bo té bao sinh dudng, cu
thé 14 sau khi 1én men, dich nudi ciy duoc ly thm & thu sinh khéi chita bao tir vi khuan
Bacillus subtilis ANA4. Qua trinh ndy co thé duoc thuc hién b%mg cach ly tdm hodc loc
dé thu sinh khdi. Theo mot phuwong an wu tién, qua trinh thu sinh khéi dugc thuc hién
bing cach ly tAm. Sinh khéi dugc thu hoi va rira bing dung dich dém Tris HCI. Dung
dich dém Tris HCI st dung dé rtra sinh khdi vi khuan ¢6 pH tir 7.5 dén 8,5, ndbng do 10
mM dén 100 mM dé rira sach va gay kich ing tao bao ti. Tiép d6 sinh khéi duoc G véi
lysozym nong do tir 5 pg/ml dén 50 pg/ml dé pha v 16p mang té bao sinh dudng. Bing
cach a sinh khdi trong mdi truong chira lysozym trong khoang tur 10 phut dén 60 phut &
nhiét d6 tir 25°C dén 30°C, mang té bao dwoc pha vo, gidi phong bao tur. Tiép do rira

Joai mang t& bao bing nude mudi KCI hoge NaCl nong do tir 500 mM dén IM véi ty 16
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dr 1:2 dén 1:20 (thé tich/thé tich). Sau mdi qua trinh rira, loc thu bao tr va rira lai bang
nude mudi tir 2 dén 3 lan. Cudi cing rira lai béng nudc tinh sach tir 1 dén 2 14n thu dugc
bio tit vi khun Bacillus subtilis ANA4 dam ddc c6 ndng d6 khoang 1 x 10° -5 x 10!
bao ta/ml. Bao tr nay ¢ thé duoc bao quan ¢ dang long trong ta lanh Am séu -20°C dén
-80°C trong vong 6 thang, hodc dong kho néu bao quan lau dai trude khi st dung phdi

tron dé tao ché pham loi khuén duong hd hép theo sang ché.

Trong budc thu bao tir vi khuén Bacillus clausii ANA39, bao ta vi khuén Bacillus
clausii ANA39 12 bao tir thu dugc tir chung vi Kkhuin Bacillus clausii ANA39. Chung vi
khudn Bacillus clausii ANA39 gidng gbe dugc luu gilt tai Trung tam nghién cru bao tir
loi khuén cta cong ty TNHH ANABIO R&D, 622,16 7, 8 khu do thi Van Khé, phuong
La Khé, quan Ha Dong, thanh phd Ha Néi, Viét Nam véi s luu gitt ANA39.

Chung gidng gbe vi khuén Bacillus clausii ANA39 nay dugce hoat hoéa bang cach
ciy vao moi truong LB bd sung 5% KCl trong didu kién lic. Nhiét do nudi cly trong
khoang tr 30 dén 37°C trong tir 1 dén 2 ngay dé hoat hoa chung gidng Bacillus clausii
ANA39. Vi khuén giéng gbe ¢6 thé 1a chung dugc nuoi cdy, luu giit trong didu kién luu
théng thuong hodc c6 thé & dang dong sdu trong Nito 16ng. Truong hop bao quan dong

sdu, trudc khi hoat hoa, chung gibng gbc nay can duoc tan dong va cAy 1én mdi truong
phuc hdi dé thu khuan lac trude khi ciy hoat hoa chiing gidng vi khuén Bacillus clausii
ANA39. Lugng vi khuén c6 trong mdi truong hoat hoa sau khi nuoi cdy dat khoang 4 x
108 € bao/ml.

Sau khi hoat hoa, ching vi Kkhuan Bacillus clausii ANA39 dugc nudi cay trong moi
trudmg thich hop dé tang sinh khi va tich tu bao tir. Moi truong nudi ciy bao tir vi khun
Bacillus clausii ANA39 thich hop dugc st dung theo sang ché bao gdm cao ndm men
tir 2 dén 6 g/1, pepton déu nanh tr 16 dén 20 g/1, NaCl tir 4 dén 8 g/1, dextroza tir 1 dén
3 g/IKCl1tr 0,5 dén 2 g/1, MgSOs tr 0,5 dén 2 g/1. Sau khi hoa tan cac thanh phan moi
truong nudi ciy, chinh pH trong khoang tir 7,5 dén 8,5 roi tién hanh kht tring moi
truong ¢ nhigt do nim trong khoang tir 120°C dén 130°C trong khoang tir 10 phut dén
15 phiit. Méi trudong sau khi khtr trung dugc dé nguoi. Tiép do, bd sung Ca(NO3)2 tr 0,5

mM dén 3 mM, MnCl, tir 5 mM dén 15 mM, FeSOq tir 0,5 mM dén 2 mM & dang vO
tring vio moi trudng nay thu dugce mdi trudng nudi ciy. Mai truong nudi cay nay dugc

st dung dé nuoi cdy sinh Kkhéi vi khuén Bacillus clausii ANA39.

18



47659

19/50

Dé nubi céy thu sinh khéi vi khudn Bacillus clausii ANA39, vi khuan Bacillus
clausii ANA39 sau khi hoat héa dugc chuyén vao mdi truong nudi cAy va lén 1én men
nudi cdy & nhiét do tir 30°C dén 37°C, toc do khudy tir 200 dén 300 vong/phit, luong
khi oxi cip v6i tir 0,5 dén 3 mM/phut. Trong qué trinh 1én men, duy tri pH trong khoang
tir 7,5 dén 8,5. Thoi gian nudi cAy tir 2 dén 3 ngay ly tdm thu sinh khdi. Sau khi thu hdi
sinh khéi, dé thu bao ti, tién hanh phé vo té bao bing dung dung dich lysozym va ly
tam thu duoc bao tur vi khuén Bacillus clausii ANA39.

Bang thuc nghiém, céac tdc gia da nhan thdy rang, voi diéu ki¢n nudi cay néu trén,
thoi gian nudi cdy tir 2 dén 3 ngay, vi khuén s& chuyén sang giai doan tich liy, tao bao

ttr, do d6 lwgng bao tir thu dugc s€ 13 t6t nhét.

D& thu bao tir vi khudn Bacillus clausii ANA39, can loai bd té bao sinh dudng, cu
thé 13 sau khi 1én men, dich nuoi céy dugc ly thm dé thu sinh khéi chira bao tir vi Khuén
Bacillus clausii ANA39. Qua trinh nay ¢ thé duoc thuc hién bﬁng cach ly tAm hodc loc
48 thu sinh khéi. Theo mot phuong an wu tién, qué trinh thu sinh khéi duge thuc hién
bang cach ly tdm. Sinh khéi duge thu hoi va rira bang dung dich dém Tris HCL. Dung
dich dém Tris HCI duoc st dung 3 rira sinh khéi vi khuan c6 pH tir 7,5 dén 8,5, ndng
do 10 mM dén 100 mM dé rtra sach va gy kich tmg tao bao ti. Tiép d6, sinh khéi dugc
1 voi lysozym ndng do tir 5 pg/ml dén 50 pg/ml dé pha vo 16p mang té bao sinh dudng,
Biang cach U sinh khdi trong moi truong chira lysozym trong khoang tr 10 phut dén 60
phut & nhiét do tir 25°C dén 30°C, mang té bao dugc phd vo, giai phong bao tur. Tiép @o,
rira loai mang té bao bang nudc mubi KCI hodc NaCl ndng do tir 500 mM dén 1 M véi
ty 18 tur 1:2 dén 1:20 (thé tich/thé tich). Sau mdi qua trinh rira, loc thu bao t va rira lai
bang nuée mudi tir 2 dén 3 1an. Cudi cuing rira lai bang nudc tinh sach tir 1 dén 2 14n thu
duoc dung dich bao tir vi khuan Bacillus clausii ANA39 dam dac co ndng do khoang 1
x 108 — 1 x 10! bao ti/ml. Bao tit nay co thé duoc bao quan & dang 10ng trong tu lanh
4m sau -20 °C dén -80°C trong vong 6 thang, hodc ¢o thé dong kho néu bao quan 14u dai
trwée khi st dung phdi tron & tao ché pham loi khuin duong ho hép theo sang ché.

Trong budc thu bao ti vi khudn Bacillus coagulans ANAA43, bao tir vi khuin
Bacillus coagulans ANA43 1a bao tu thu dugc tr chung vi khuan Bacillus coagulans

ANA43. Chiing vi khuén Bacillus coagulans ANA43 gibng gbe duge luu giit tai Trung
tAm nghién ctru bao tr loi khuén ctia cong ty TNHH ANABIO R&D/, s6 22,16 7, 8 khu

19



47659

20/50

d6 thi Van Khé, phuong La Khé, quén Ha Dong, thanh phé Ha Noi, Viét Nam voéi $6
luu gitt ANA43.

Chung gidng gbe vi khudn Bacillus coagulans ANA43 nay dugc hoat hoa bang
cach cdy ching gidng gbe vi khudn Bacillus coagulans ANA43 vao moi truong MRS
trong diéu kién l4c, nhiét 4o khoang tir 30°C dén 50°C trong tir 1 dén 2 ngay dé thu duogc
ching giéng Bacillus coagulans ANA43 duge hoat hoa. Vi khuén gidng gbe co thé 13
chung dugc nudi cdy, luu giit trong diéu kién luu thong thuong hodc ¢b thé & dang dong
siu trong nito 16ng. Trudong hop bao quan dong sau, trude khi hoat hoa, ching gibng
gbc nay can duoc tan dong va cdy 1én moi trudong phuc hdi dé thu khudn lac trude khi
ciy hoat hoa chiing gidng vi khudn Bacillus coagulans ANA43. Lugng vi khuén c6
trong mdi trudng hoat héa sau khi nuoi cdy dat khoang 5 x 108 t& bao/ml.

Sau khi hoat hoa, ching vi khudn Bacillus coagulans ANA43 dugc nudi cAy trong
méi trromg thich hop dé tang sinh khdi va tich tu bao tir. Moi trudng nudi cdy Bacillus
coagulans ANA43 dugc chuén bi bang cach hoa véi nude RO cac thanh phan bao gdm
cao nam men tir 2 dén 3 g/1, pepton déu nanh tur 15 dén 17 g/1, NaCl tir 4 dén 5 g/1, duong
dextroza tir 1 dén 2 g/1, Ko;HPOstir2 g dén 4 g/1, sau khi khir tring & nhiét do nam trong
khoang tir 120°C dén 130°C trong khoang tir 10 phut dén 15 phut, dé nguodi dén khoang
50°C, bd sung Ca(NOs), tir 0,5 mM dén 5 mM, MnCl, tir 5 mM dén 20 mM, FeSOu tur
0,5 mM dén 2 mM thu dugc moi truong nudi ciy Bacillus coagulans ANA43.

Qua trinh nudi céy thu bao tir vi khuan Bacillus coagulans ANA43 duoc thuc hién
bang cich bd sung dich nudi cdy chiing gidng Bacillus coagulans ANAA43 da dugce hoat
hoa vio moi trrong nudi cdy theo ty 18 tir 2 dén 10% (thé tich/thé tich), sau d6 nudi cdy
& nhiét do tir 30°C dén 50°C, toe d9 khudy tir 100 dén 200 vong/phut, toc do suc khi oxy
tir 0,5 mM/phut dén 3 mM/phut, pH duy tri trong khoang tir 5,0 dén 6,5 trong khoang tlr
2 dén 3 ngay dé vi khuén Bacillus coagulans ANA43 phat trién sinh khoi va tich tu bao
tu.

D& thu bao tir vi khuln Bacillus coagulans ANA43, tién hanh ly tdm hogc loc aé
thu sinh khéi, tiép d6 rira sinh khéi bing dung dich dém Tris HCL, pH tir 7,5 dén 8,5,
ndéng d6 10 mM dén 100 mM rdi 1 véi lysozym ndéng do tir 5 pg/ml dén 50 pg/ml trong
khoang tir 10 phiit dén 60 phut & nhit do tir 25°C dén 30°C, sau do rira bang nude mudi
KCl hodc NaCl ndng do tir 500 mM dén 1M véi ty 1¢ tir 1:2 dén 1:20 (trong luong/thé
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tich) dé pha vo té bao, sau khi rira lai bang nuéc RO dé loai tap chét, thu dugc bao tir vi
khuan Bacillus coagulans ANA43. Bao tl nay ¢o thé duoc bao quan & dang 16ng trong
ti lanh 4m séu -20°C dén -80°C trong vong 6 thang, hodc c6 thé dong kho néu bao quan
lau dai trude khi st dung phdi tron 8 tao ché phdm loi khuén dudng ho hép theo sang

ché.

Trong budce thu ché pham loi khuén duong hod hép bing cach phéi tron bao tir vi
khudn bao tir vi khuan Bacillus subtilis ANA4, Bacillus clausii ANA39, va Bacillus
coagulans ANA43 véi ty 1€ tdng lugng bao tir vi khudn Bacillus subtilis ANA4 so vGi
tdng lwong bao tir Bacillus clausii ANA39 va Bacillus coagulans ANA43 glp tir 10 dén
100 14n. Tiép do, chuén do bang cach pha lodng bang nude RO thu duge ché pham loi
khudn dudng ho hip dang 16ng chi chira ba loai bao t nay nam véi lugng ndm trong

khoang tir 1x10? dén 5x10'% bao tir/ml.

Céc tac gia da nghién ciru va nhén thdy ring, @& c6 hiéu qua tot dén hé vi sinh
dudng hd hip, thi ngoai viée cac vi sinh vat bd sung phai tao mang sinh hoc nhanh aé
bam duoc trén cic niém mac miii, cac vi sinh vét nay can phai tac dung hiép ddng dé
bt hoat va tc ché canh tranh v6i céc virus, vi khuin gdy hai, déng thoi didu hoa duoc
viée tiét qua murc cla cac cytokine tidn viém gy hién tuong viém ngat mii. Do do,
ngoai viéc s dung cac bao tir ctia vi khuan Bacillus subtilis ANA4, Bacillus clausii
ANA39, va Bacillus coagulans ANA43 thi cAn ¢6 ty 18 phéi tron thich hop dé co duge
tac dung hiép dong nay. Cu thé 13 cac bao tir vi khuan thu duge & trén c6 ndng d6 khoang
tr 1 x 10° dén 5 x 1010 bao ti/ml dugc phdi ché véi nhau sao cho ty 1€ luong bao tir vi
khudn Bacillus subtilis ANA4 so v6i tong lugng bao tir vi khuén Bacillus claussi

ANA39 va Bacillus coagulans ANA43 1 gip tir 10 dén 100 lan.

Theo cac phuong an vu tién cy thé, trong do ché phdm loi khuén theo sang ché c6
lugng bao tr vi khudn Bacillus subtilis ANA4 dat it nhét 5 x 10° bao ti/ml va lugng bao
tir vi khudn Bacillus clausii ANA39 va Bacillus coagulans ANA43 dat it nhét 5 x 107
bao tir/ml. Ché pham lgi khuén dudng ho hép thu dugce & dang 16ng, mau trdng nga.

Sang ché con dé cap dén co chu cp ché phém loi khuAn duong ho hép theo sang
ché vao khong khi. Co chu cAp ché pham loi khudn nay nhim cAp mot lugng vi khuin
¢6 trong ché phim lgi khuén duong ho hép vao khong khi dé xam nhap vao hé hd hép

cua nguoi va dong vat nham hd trg duy tri hé vi sinh duong hd hép khoe manh, gitp

21



47659 22150

tranh dugc nhitng tac hai do vi khudn gay hai phat trién qua mirc trong dudng hod hép

gay ra, vi du nhu viém mii, hong, cim.

Co cAu clp ché pham lgi khuén dudng ho hip theo séng ché vao khong khi theo
sang ché bao gdm cum clp ché pham va cum phan tan dé phan tan ché phim loi khuin
dudng ho hip vao khong khi. So d6 nguyén ly cua co chu cép ché phém loi khuin duong
ho6 hip theo séng ché duoc thé hién trén Hinh 3. Trong do, co chu cép ché phim loi
khudn theo sang ché bao gdm cum cép ché pham 10 va cum phan tan 20 dé phan tan ché

phim loi khudn duong ho hap theo sang ché vao khong khi.

Cum cip ché pham 10 ctia co chu cp ché pham loi khuén theo sang ché nhu dugc
thé hién trén Hinh 1 bao gdm bom vi lugng 11 duge ndi véi binh chira 12 chia ché
pham loi khudn duong ho hép theo sang ché. Bo diéu khién 13 didu khién bom vi lugng
11 bom ché pham lgi khudn tir binh chira 12 vao mang bong xbp 25 clia cia cum phén
tan 20 dya trén luu luong khong khi duge hut boi quat gié 20 nhdm phan tén bao tur loi
khuén vao ludng khong khi. T6t hon 14 lwgng bao ti 1gi khuén duoc phan tan vao ludng

khong khi dugc hiit béi quat gi6 20 1a tir 1x10* dén 5x10° bao tir/m?.

Binh chira 12 chira ché phidm lgi khuan duong ho hip, trong do ché phim nay chi
chira bao tir sdng ciia vi khuén Bacillus subtilis ANA4, vi khuan Bacillus clausii ANA39
va bao tir séng ctia vi khuin Bacillus coagulans ANA43 véi ty 1€ tdng lwong bao tir vi
khudn Bacillus subtilis ANA4 so v6i tong lugng bao t Bacillus clausii ANA39 va
Bacillus coagulans ANA43 gép tir 10 dén 100 1an. Tong lwgng bao tir ¢6 trong ché phim
nay 1a khoang tir 1x10° dén 5x10'* bao t/ml. Binh chira 12 nay c6 thé thao 1ap thong
qua céc ren néi hodc khdp nbi dé ¢ thé dé dang thay thé, bd sung ché pham loi khuén

dudng ho hip.

Bom vi luong 11 ¢6 thé 1a loai bom vi lugng bét ky cho phép bom, vi du nhung
khong chi giéi han & bom vi lugng cho phép bom mot luong chét long tir 0,1 dén 100
ml/phat dé cap mot lugng chét 16ng tir binh chtra vao mang bong x6p 25 hoic thong qua
voi phun dé phan tan ra khong khi. Bom vi lugng 11 nay dugc gén gitta binh chira 12
va mang bong xbp 25 d8 bom chinh xac mot lugng ché pham c6 trong binh chira 12 vao
mang bong x6p 25 dé phan tan ra ngoai khong khi. Cén ctr vao luu lugng ctia luong khi
dau ra, bom vi luong s& bom mot lwgng dugce tinh trude sao cho ¢o thé thu dugc khong

khi chira bao tir lgi khuin dudng hé hip véi lugng tir 1x10* dén 5x106 bao ti/ m’.
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Dua trén céc thay dbi v& lwu lwong khi ddy ra cling nhu ndng @6 cua bao tir vi
khudn c6 trong binh chira 12 ma bom vi lugng 11 ¢6 thé duoc diéu chinh thong qua bd
didu khién 13. Theo mdt phuong an cu thé, bo diéu khién 13 nay bao gé)m mach diéu
khién duoc gén vi Xt ly dé nhan tin hiéu tir cam bién luu lugng khi ra va tin hiéu cam
bién do ndng d6 bao tir vi khuén trong binh chtra dé didu khién bom vi lugng bom chinh
x4c mot lugng ché pham loi khuan duong ho hdp co trong binh chira vao mang bong
xbp 25 dé thu duge khi chira 1 x 10* - 5 x 10°bao tit/ m® dinh trude. Cac tin higu tir cam
bién luu luong cling nhu tir cam bién do ndng do bao tr dugc truyén vé vi xtt Iy cua bd
didu khién dé didu chinh bom vi luong ting hodc giam luu lwgng bom ché pham loi
khudn dudng hd hip cAp vao dudng bong thAm bao tit s& dugc ddy ra ngoai nho khong

khi sau khi loc qua mang loc.

Cum phén tan 20 nhu dugc thé hién trén Hinh 3 bao gdm Ong phén tan hinh tru 21
bao gdm ctra nap va cira xa & hai diu. Bén trong 6ng phan tan hinh tru 21 nay, theo
hudng tr ctra nap dén cira x4, dugc lép 14n lwot mang loc bui 22, mang loc khir mui 23,

mang loc HEPA 24, mang bong x0p 25 va quat gi6 26.

Mang loc bui 22 ¢6 tac dung loc cdc hat bui lo ling trong khong khi va duge b
tr{ & phia clia nap ciia cum phan tan 20. Mang loc bui 22 nay cho phép gift lai cac hat
bui ¢6 kich thude c¢& micro, cac mang loc bui ¢6 thé sir dung trong co chu cAp ché phim
loi khudn 1a da biét va hoan toan co thé duge ngudi c6 hiéu biét trung binh trong linh
vuc k§ thuét nay chon lua dé dat dwgc muc dich loai bd cac hat bui lo ling c6 trong

khong khi.

Mang loc khtr mui 23 nhim muc dich hép phu céc thanh phan héa hoc dé bay hoi
gdy mui c6 trong khong khi, cac mang loc nay thuong 14 cac mang loc than hoat tinh

hodc mang loc hip phu twong tw va khong bi gidi han béi cac mang loc cu thé.

Mang loc HEPA 24 con duoc goi 1a by loc HEPA (high efficiency particulate air
filter) 14 mot loai mang loc cho phép loc 99,95% cac hat ¢ kich thuéc 0,3mm theo tiéu
chudn chau Au. Cac mang loc niy thuong dugce st dung trong cac thiét bi loc khong khi
cho phép git lai hoan toan cac hat, bui min va cac tac nhan giy hai. Mang loc HEPA
thuong bao gbm 4 16p gdm mang loc thd, mang loc hén hop mang loc khitr mui va mang

loc khir bui. C4c mang loc HEPA dugc uu tién st dung, vi du cidc mang loc E10, E11,
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E12, tt hon 1a ¢6 thé sir dung loai mang loc loai 1113, H14 cho phép loc céc hat c6 kich
thude 0,3 micromet 1én t6i 99,975% véi ty 1¢ loc dat 99,99%.

Mang bong x6p 25 dong vai tro nhur mang trung gian dé cip va phan tan ché phém
loi khuén theo sang ché. Theo mot phuong an uu tién, dé phan tan ché pham loi khuin
vao khong khi thong qua ludng khong khi, mang bong x6p 25 ¢6 thé dugc thay thé bang
voi phun suong dé phan tan ché pham vao ludng khong khi duge hit qua cum phén tan

20 & dang suong mu.

Quat gi6 26 dugc bd tri & ctra xa dé hut khong khi vao mot dau va phén tan ché
pham loi khuén dugc bom vao mang bong xbp 25 dé phan tan vao khong gian cAn cung
chp bao tir lgi khuan voi luong chp tir 1 x 10* - 5 x 10° bao t/ m?3. Trudng hgp st dung
c4c vOi phun suong a8 cép ché phim thi cac voi phun nay dugc didu chinh dé kich thudc
céc hat phan tan dugc tao ra & dang suong, ¢ kich thuéc nano. Luu luong ché pham
dugc cAp dé phén tan béi quat gi6 26 dugc thuc hién boi bom vi lugng 11 va duge diéu
khién bdi bd dicu Kkhién 13 theo luu lugng khong khi dugc thdi qua clra x4 béi quat gio
26 sa0 cho lrong bao tir lgi khuan duge phén tan ti 1 x 10% - 5 x 106 bao t&/ m> khong
khi.

Khi van hanh, b diéu khién 13 s& didu khién bom vi lugng 11 bom ché pham loi
khuén duong hd hép chira trong binh chira 12 phan tan déu 1én mang bong x6p 25, hodc
duogc phun qua d4u phun d8 phén tan bao tir vao dong khong khi duge hit boi quat gid
26. Bao tit vi khuin duoc chp dé phan tan ddu theo luu lugng khong khi hit boi quat gio
26. Khi d6, khong khi duge hut qua cua nap, 14n luot di qua mang loc bui 22, mang loc
Kkhir mui 23, mang loc HEPA 24 va qua mang bong xbp 25 dé phan tan bao t vi khudn
¢ trén mang bong x6p 25 ndy qua clra X4 vao khong khi. Bao t&r vi khudn dugc phat tan
vao khong khi cho phép xam nhdp vao duong ho hap ctia dong vat, ti d6 phat trién va
canh tranh véi vi khuin gay hai c6 trén duong ho hép. Tét nhét 1a luong bao tir duge
phan tan vao khong khi dat tir 1 x 104 - 5 x 10°bao ti/ m”.

Theo mot phwong an wu tién dugc thé hién trén Hinh 2, trong d6 co cAu chp ché
phém loi khuén theo sang ché con bao gdbm dan trao d6i nhiét 27. Trong d6 dan trao a6i
nhiét 27 nay t6t hon 1a dugc bd tri truge mang bong x6p 25 dé duy tri nhiét do khong
khi cAp ndm trong khoéng tir 20 dén 30°C trude khi di qua mang bong x6p dé phan tan
bao tir loi khuan vao khong khi.
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Nhu vay, trong qua trinh st dung, bang viéc bom chp luong ché phim loi khudn
¢6 trong binh chira vao duong khi béi bom vi lugng, luong ché pham lgi khun s& duge
str dung, do d6 khi cn, c6 thé thay thé hoic bd sung ché pham loi khuén nay vao binh
chira. Do d6, co cAu bd sung ché pham loi khuén theo sang ché c6 thé con ¢6 bd canh
bao cho phép canh béo ngudi st dung ciing nhu cho phép theo dsi vé lugng ché phim
dé 6 thé bd sung hoic thay thé binh chtra nham dam bao bom vi luong cb thé van hanh

dé cung cip mot lugng ché phim loi khuén vao khong khi nhu duge thiét lap trudc.

Theo mot khia canh khéc, sang ché dé cap dén thiét bi loc khi bd sung lgi khuén
duong hé hap, trong do thiét bi nay dugc lip co chu cip ché pham loi khuén dudng ho

hép theo sang ché.

Theo mdt phuong an cu thé, thiét bi loc khi duoc lip co chu cép ché pham loi
khuén theo sang ché cho phép cung cip bao tir vi khudn vao khong khi sau khi loc vao
khong gian sdng cta nguoi hodc dong vét. Bom vi lugng dugc str dung khi nay c6 thé
14 bom nhu dong két ndi chung véi ngudn ctia quat gié (hodc dugc kich hoat khi quat
hoat dong) cia may loc khong khi. Co chu bo sung ché phdm loi khuén theo sang ché
duoc lap véi bom va cAp vao miéng cép gi6 thong mang bong x6p. Khi méy loc khi hoat
dong, quat gi6 s& quay va qua d6 may bom nhu dong cling duoc kich hoat, bom dung
dich chira bao tir loi khuin thdm viao mang bong xbp, dudi tac dong cua ludng gi6 di
qua, bao tur loi khun s& duoc khuéch tan ra cung véi ludng khong khi da duoc loc dé
tao ra khong khi co bd sung ché phdm vi khuén loi khuén theo séng ché. Luwong vi khuin
bd sung khi d6 dugc cdn ct theo lugng vi khuén c6 trong ché pham va luu lugng khi
dAu ra sao cho ndng do bao ti loi khuén trong khong khi loc d4u ra dat khoang 1x10% -
5x106 bao tir/m3. Khi dé, bao tit dugc khuéch tan ra ngoai khong khi, dam béao cho lugng
loi khudn x4m nhép qua duong ho hép cho mdi nguoi 1a khoang 10 m?® khong khi loc
hang ngay s& hép thu duge khoang tir 100 nghin dén 50 triéu bao tr loi khuin. Luong
bao tir 1oi khuén nay chi thép hon khoang 10 14n so v&i lugng bao tir loi khuén Bacillus
duoc xit vao mili hang ngdy ma dem lai tic dung hd trg giam cac triéu chimg viém
dudmg ho hép & tré em da nhidm RSV va cam (Tran Minh Dién va cong su, 2022; Phing
Thi Bich Thuy va cong su, 2022). Piéu nay pht hop vdi khuyén céo cua t6 chirc Y té
thé gi6i, lidu dung probiotic cho muc dich dw phong thuong thap hon khoang 10 1an so

v6i lidu dung cho muc dich hd trg diu tri.
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Nhu vy, can thy rang, viéc gin co ciu b sung loi khudn theo sang ché vao thiét
bi loc khi gia dung hodc thiét bi loc khi cong nghiép hoan toan c6 thé thuc hién dugc
tuy vao cac thiét bi loc khi da biét. Céc thiét bi loc khi gia dung c6 thé dugc gin co chu
bd sung loi khuén theo sang ché niy khéc biét & chd khong chi cAp khi sach ma con
cung cip bao t vi khuén hitu ich dudng hé hip, giup hd trg 6n dinh hé vi sinh dudng
ho6 hip ciia ngudi va dong vat. Céc bao tir nay khi vao hé ho hip sé& phat trién canh tranh
v6i vi khuén gdy bénh nhim tc ché va giam bét tac dong bét loi cua vi khuin gy bénh

[én dong vat 1én duong hd hép.

Mot vi du minh hoa cu thé dbi vei thiét bi loc khi gia dung, luu lugng bom dich
bao tir loi khudn duoc thiét 1ap theo luu lugng dong khi cta thiét bi loc dat trung binh
180m?/gi¢. Khi d6 co cAu bd sung loi khuan s& bom cép vao véi luu lugng Khoang tir
0,25-10 ml/gi¢ cho phép cip lugng bao t vi khuan Bacillus subtilis ANA4, bao tir vi
Kkhuin Bacillus clausii ANA39, va bao ti vi khuan Bacillus coagulans ANA43 ndng do
khoang tir 1x10° dén 5x10'° bao ti/ml vio mang bong xbp trude quat gio voi ti 1€ khuéch
tan ra ngoai khong khi 1a 1% s& thu dugc khong khi ¢6 ndng do bao tir nam trong khoang
tir 1x10* dén 5x106 bao tir /m?. Khi d6 voi lugng khong khi sir dung trung binh, nguoi
hit khi nay s& dugc cung cAp mot luong vi khuén du dé duy tri hé vi sinh vét dudng ho

hép khde manh, giup loai bd céc vi khudn gy hai.
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Vi du thwe hién sang ché
Vi du 1: Sin xudt ché phim lgi khudn dwong hé hip

Thu nhan ching giéng gbe vi khuan Bacillus subtilis ANA4, Bacillus clausii
ANA39 va Bacillus coagulans ANA43 c6 s& luu gitt 1an lugt 12 ANA4, ANA39, va
ANAA43 tai Trung tAm nghién ciru bao tir 1¢i khudn cia Cong ty TNHH ANABIO R&D
s6 22,16 7, 8, khu d6 thi Van Kheé, phuong La Khé, quan Ha Dong, thanh phd Ha Noi.
Céc mAu ching giéng gbc nay dugc nudi trén moi trudng bao quén trong 6ng nghiém

trén moi truong thach nghiéng.

Thiét bi nudi cdy, may ly tm, dung cu thi nghiém, cac nguyén li¢u, hda chét nhu
cao nAm men, pepton déu nanh, duong dextroza, cac loai mubi NaCl, KCl, KoHPOs,
KH,PO4, FeSO4, MgSO4, Ca(NO3)2, MnCl, enzym lyzozym dugc mua tir nha cung cép,
mdi trudng vi sinh LB, MRS dugc mua tir nha cung cap (Merck).

+ Thu bao tir vi khuan Bacillus subtilis ANA4

CAy miu ching gidng gbc Bacillus subtilis ANA4 trong 6ng thach nghiéng vao
trong 1 1it moi truong LB ti€t trung, nudi lac hoat hoa & nhiét do khoang 37°C trong 1

ngdy dé hoat héa chung gidng Bacillus subtilis ANA4.

Can 300g cao ndm men, 1700 g pepton ddu nanh, 500 g NaCl, 200 g dudng
dextroza, 250 g KoHPOs, va pha véi 100 lit nude RO. Chinh pH dén 7,4. Sau khi khir
tring & nhiét do 120°C trong 15 phit, dé ngudi dén nhiét do phong, thu dugc moi truong
nudi cay.

B6 sung 1 lit méi trudng nhan gidng LB vao 100 lit moi truong dugc chuén bi &
trén, sau do nudi céy & nhiét @6 tir 37°C, tdc do khuéy 150 vong/phut, tdc d6 suc khi oxy

1 mM/phut, pH 7,4, thoi gian nudi 1 ngay.

Chuyén toan bd moi truong nudi chy vao thiét bi ly tAm dé thu sinh khéi. Rira sinh
khéi bing dung dich dém Tris HCI, pH 8,0, ndng dd 30 mM. Tiép d6 & v6i lysozym
ndng do tir 10 pg/ml trong 30 phut ¢ nhiét do 25°C. Sau d6 rtra v6i nude mudi KC1 1M
voity 1€t 1:5 dé loai té bao sinh dudng. Lap lai qua trinh ra 3 1an. Cudi cung rira lai
bang nudce tinh sach thu dugc bao tir vi khuAn Bacillus subtilis ANA4. Bao tir nay dugc
dinh luong trong nude dén 3,5 x 10! bao ti/mL, thu duge 500 mL bao t Bacillus
subtilis ANA4.
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Mau bao tir nay dugc kim tra trén kinh hién vi, két qua cho thiy bao tr thu duoc

dang hinh bau duc déu nhu trén Hinh 4A.
+ Thu bao ti vi khudn Bacillus clausii ANA39

CAy mAu ching gidng gbc Bacillus clausii ANA39 trong 6ng thach nghiéng vao
trong 5 lit moi truong LB bd sung 5% KCl tiét trung, nudi lac hoat hoa & nhiét do khoang
35°C trong 1 ngay dé hoat hoa ching gibng Bacillus clausii ANA39.

Cén 400 g cao ndm men, 1700 g pepton ddu nanh, 600 g NaCl, 200 g duong
dextroza, 150g KCl, 150 g MgSO04 va pha véi 100 lit nuée RO. Sau khi khir trung 6
nhiét ¢6 120°C trong 15 phut, dé ngudi dén nhiét do phong, tiép do bd sung Ca(N03)2
dén nong do cubi 2 mM, MnCl, dén ndng do cubi 10 mM va FeSO4 dén ndng do cudi 1

mM thu duoc moi truong nudi céy.

B sung 5 lit moi treong nhan gibng LB vao 100 lit mdi truong dugce chuén bi &
trén, sau d6 nudi cdy & nhiét do tir 37°C, the d6 khudy 250 vong/phit, toc do suc khi oxy
0,5 mM/phat trong 18 gid dAu, 2 mM/pht trong thoi gian con lai, pH 8,0, thoi gian nudi
2 ngay.

Chuyén toan by moi truong nudi ciy vao thiét bi ly tAm 8 thu sinh khéi. Rira sinh
khéi bing dung dich dém Tris HCL, pH 8,0, ndng do 30 mM. Tiép d6 1 véi lysozym
ndng d6 tir 10 pg/ml trong 30 phut & nhiét do 25°C. Sau do rira v6i nudc mudi KC1 1M
vGity 1€ tir 1:5 d8 1oai té bao sinh dudng. Lip lai qua trinh rira 3 14n. Cubi cung rira lai
bang nudc tinh sach thu dugc bao tir vi khuan Bacillus clausii ANA39. Bao tir nay dugce
dinh Iuvong trong nude dén 3,8 x 10'° CFU/mL, thu duoc 500 mL bao t& Bacillus clausii
ANA39.

Mau bao tir nay dugc kiém tra trén kinh hién vi, két qua cho thay bao t thu dugc
dang hinh bau duc déu nhu trén Hinh 4B.
+ Thu bao tir vi khuén Bacillus coagulans ANA43

CAy mAu ching gidng gbc Bacillus coagulans ANA43 trong dng thach nghiéng
vao trong 5 lit mdi truong MRS tiét trung, nudi l4c hoat hoa & nhiét do khoang 40°C
trong 1 ngay dé hoat hoa ching gidng Bacillus coagulans ANAA43.

Can 250 g cao ndm men, 1600 g pepton ddu nanh, 460 g NaCl, 150 g duong
dextroza, 350 g Ko;HPO4va pha véi 100 1it nudc RO. Sau khi khir tring & nhiét @6 120°C
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trong 15 phut, dé ngudi dén khoang 50°C, bd sung Ca(NO3)2 dén ndng d6 cudi 2,5 mM,
MnCl, dén nong do cudi 15 mM, FeSO4 dén ndng do cudi 1 mM thu dugc mdi truong
nudi cy.

Bb sung 5 lit moi truong nhén gibng MRS vao 100 lit mdi trudng dugce chuén bi &
trén, sau d6 nudi cdy & nhiét do 45°C, téc do khudy 120 vong/phut, tdc d6 suc khi oxy
0,5 mM/phat trong 18 gid dAu, 1,0 mM/pht trong thoi gian con lai, pH 6,2, thoi gian

nudi 2 ngay.

Chuyén toan bo moi trudong nudi cdy vao thiét bi ly tim dé thu sinh khéi. Rira sinh
khéi bing dung dich dém Tris HCL, pH 8,0, nong d6 30 mM. Tiép d6 1 véi lysozym
ndng d tir 10 ug/ml trong 30 phit ¢ nhiét do 25°C. Sau d6 rira voi nude mudi KCI 1M
véity 1€ tir 1:5 dé loai té bao sinh dudng. Lap lai qua trinh rtra 3 1an. Cudi cling rira lai
bang nuwée RO thu duge bao t vi khuan Bacillus coagulans ANA43. Bao tr nay dugc
dinh luwgng trong nudc dén 4,5 x 10° CFU/mL, thu duoc 500 mL bao ti Bacillus
coagulans ANA43.

Mau bao tir nay dugc kiém tra trén kinh hién vi, két qua cho théy bao tr thu duge

dang hinh bau duc déu nhu trén Hinh 4C.
+ Thu dung dich probiotic

B4 sung 100 ml dich chira bao tir vi khuan Bacillus subtilis ANA4 & ndng d6 3.5
x 10! bao tir/ml, 100 ml dich chira Bacillus clausii ANA39 ¢ ndng dd 3,8 x 10'° bao
tie/ml, 100 ml dich ch{ta Bacillus coagulans ANA43 & nf”)ng dd 4,5 x 10° bao tir/ml, bd
sung nude RO du 20 lit. Sau khi khudy tron déu thu dugc san pham probiotic dang dich
long, mau tring nga. Dung dich nay dugc dong vao cac tGi nhua v6i dung tich 150 ml/tai
bdi may tu dong. Sau khi danh gia cdm quan thi tir 20 lit dung dich hdn hop bao tir thu
duoc 130 tai ché phdm probiotic dang hdn hop bao tir Bacillus subtilis ANA4, Bacillus
clausii ANA39 va Bacillus coagulans ANA43 v6i ndng do téng cong 1,5 X 10° bao

ta/ml.

Vi du 2: Thir nghiém thiét bi loc khi lip co céu cdp ché phém loi khuén dwong ho

hip

Co chu b sung loi khuén duong ho hép theo so dd Hinh 1 dugc lap truc tiép vao

thiét bi loc khi HEPA gia dung nhu so dd néu trong Hinh 3. Co cAu nay bao gdm bom
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vi luong nhu dong voi st dung dau bom YZ15 va 6ng silicon 16#, luu lugng dugce thiét
lap theo luu luong dong khi cia thiét bi loc dat trung binh 180 m*/giv. Tui nhya dung
tich 150 ml chira loi khuan dudng ho hép thu dugc tir Vi du 1 duoc gin vao d4u hut cua
bom vi lugng cho phép cAp bao tir loi khudn ¢6 mat do 1,5 x 10° bao ti/ml. Bom vi
lugng nhu dong dugc thiét 1ap dwa trén luu lugng khi di qua miéng cép gi6 cua thiét bi
loc khi va hoat dong dbng thoi voi quat gio ciia may loc s&€ cho ra luu luong khoang 1

ml/vong quay thong qua bang didu khién.

Bom vi lugng nhu dong nay dugc két ndi chung véi ngudn clia quat gié va dugc
kich hoat khi quat gi6 cua thiét bi loc khong khi hoat dong. Thiét bi str dung 6ng silicon
16# dugce lip vao dau quay ctia may bom, 1 déu 6ng duge két ndi véi tai chira dung dich
bao tir loi khuén, dau con lai duoc két ndi véi mang b6ng Xép dugc dat tai vi tri cua cip
gié ctia may loc khi.

Khi thiét bi loc khong khi hoat ddng, quat gié van hanh déng thoi s& kich hoat bom
nhu dong hoat ddng, bom dung dich chira BTLK tir tdi dung chay sang, thdm vao mang
bong xop, ludng gié di di qua mang loc tho, HEPA dugc quat gi6 diy qua tAm bong xop
gitp khuéch tan bao tir 19i khuén ra ngoai khong khi chtra bao tr séng c6 mat do bao tir

ndm trong khoang du kién 1a 1 x 10* d@én 5 x 10 bao t/m’.

Vi du 3. Pdanh gid mdt do vi khudn trong khong khi ddu ra ciia mdy loc khi b6 sung

bao tit loi khudn

Pé xac dinh mat do vi khudn c6 trong khong khi sau khi qua mdy loc, dat 3 dia
moi trueong thach chuén tai dAu ra cua may loc khi trong vong 15 phut, sau d6 nu6i cdy
trong 1 ngay & tu 4m dé x4c dinh kha nang hoat dong cua vi khu4n khi cdp vao khong
khi. Két qua trung binh cta tdng s6 vi khuan ctia 03 14n nudi cdy ctia mdi mau dugc néu

trong Bang 1 va trén Hinh 5.

Hinh 5 1a anh chup khuan lac cua két qua nudi cly vi khudn trong khong khi, trong
d6: (A) két qua nudi cdy xac dinh vi khuin c6 trong khong khi sau khi loc qua mang loc
HEPA, (B) két qua nudi cdy x4c dinh vi khuén lo limg trong khong khi duge phén tan
boi co cAu phén tan ché pham loi khuén trong khong khi; va (C) két qua nudi cay vi
khudn phan tén trong khong khi & clra xa sau cua co ciu phan tan ché pham loi khuén

theo sang ché.
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Béang 1. Két qua dénh gia kha ning sdng cua lgi khudn duoc cung cip boi thiét bi cip

loi khuén
STT | Tén miu Téng $6 vi khuan (CFU/dm?)
Lan 1 Léan 2 Léan 3 Trung binh
1 | Khong khi loc sau 0 0 0 0

mang loc HEPA

2 | Khong khi tir khong 58x 10! | 54x10" | 46x10" | 53x 10!
gian bo sung bao tir 1oi
khuén

3 | Khong khi tir cira x4 74x10' | 68x10' | 7,2x10" | 7,1x 10!
sau co cAu phan tan clia
may loc khi bd sung
ché pham loi khuin

Theo Bang trén cho théy, truéc khi bd sung, khong khi qua mang loc HEPA dam
bao khong c6 chira vi khun, sau khi b6 sung bao tir loi khuén khong khi ctra xa s& co
chira bao tir 1gi khuén véi ndng dd nam trong khoéng cho phép la tir 10" dén 5 x 103 bao
ttr/dm?, twong duong v6i 1 x 10* dén 5 x 10° bao tir/m®. Nhu vay véi mot nguoi sir dung
trung binh 10 m*/ngay s& duoc cung cAp khoang tir 10° dén 5 x 107 bao tir loi khudn, mot
luong vi khun pht hop cho ngudi st dung lau dai mot hé vi sinh vat duong hd hép khoe
manh.

Vi du 4. Pdnh gid @ an toan ciia ché phim lpi khuan dwong ho hép

P06 an toan cua ché phém dugc danh gia thong qua thir nghiém ddc tinh cép trén
md hinh chudt, doc tinh ban truong dién trén md hinh tho. Dia diém thtr nghiém duge

tién hanh tai Khoa Dugc 1y - Vién Kiém nghiém Thubc Trung Uong.

Ché pham thir nghiém ¢ dang long dugc dong g6i vao tii 150 ml/tai chira bao tr
vi khudn Bacillus subtilis ANA4, Bacillus clausii ANA39, va Bacillus coagulans
ANA43 v6i tong lwong 1,5 x 10° bao ti/ml duge san xuét theo Vi du 1.

Thir nghiém dgc tinh cip duge thuc hién trén 40 con chudt nhét tring gidng Swiss,
v6i lidu dung gip 60 1An liéu khuyén céo sir dung hang ngay ¢ ngudi (twong duong 2,4
x 101° bao ti/1kg chudt) trong vong 7 ngay, theo doi: s6 chuot chét, mic do tiéu thy
thirc &n- nude ubng, khdi lugng chudt va cic biéu hién bat thuong (vé thé trang, hanh
vi, van dong, nudc tiéu...) trong cdc nhom chimg va nhém thur. Sau 7 ngay cho chudt

ubng mau thir v6i muc lidu tr 20,0 ml mau thir/kg chudt dén 60,0 ml mau thir/ kg chudt,
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khong nhén thdy c6 bét ctr bidu hién bt thudong so véi nhom chimg. Trong thoi gian 7
ngay thr nghiém, chudt an ubng, hoat dong binh thuong, khong c6 chudt chét, quan sét
dai thé cho thiy khong c6 sy khic biét & céc co quan ndi tang (tim, phoi, gan, lach, thén,
rudt) so v6i nhém chimg. Nhu vay, tho nghiém ddc tinh cAp v6i miu ché pham thir

nghiém néu trong Vi du 1 khong tim thiy liéu gay doc cip tinh & chudt.

Thir nghiém doc tinh ban truong dién dugc thuc hién trén dbi twgng tho
Newzealand truéng thanh khoé manh, khong mang thai hodc cho con ba, chua trai qua
thir nghiém nao trude d6. Phuong phép danh gia la‘lbphu'ong phap mu don, nhém adi
ching song song, phan ngiu nhién vao 3 nhom. Tho duge nudi mdi con mot 10ng trong
phong nudi cd kiém soat nhiét ¢ va do 4m thich hop v6i thire an va nuée uéng theo nhu
cau. TAt ca cac thao tac trén dong vét thi nghiém déu dugc tuan theo cac quy trinh vé
chim s6c va stt dung dong vat thi nghiém ciia Khoa Dugce Iy — Vién Kiém nghiém thude
Trung Uong. V6i lidu dung twong duong 6 x 10° bao ti/ ngudi/ ngdy va lidu gép 5 lan
twrong duwong 30 x 10° bao tir/ ngudi/ ngay, thd dugce st dung ché phim lién tyc trong 28
ngay, sau do theo doi tiép 14 ngay sau khi ngimg st dung ché phdm, mau thi khong anh

huong dén can ning, thé trang, vAn dong cua tho thu nghiém.

Két qua thtr nghiém cho thiy thé khoe manh, tang cin ddu. V& céc chi s6 sinh hoa
danh gid chic ning gan, than (hoat d cac enzym AST, ALT, protein toan phﬁn,
bilirubin toan phén, cholesterol, glucoza, urea, creatinin) va cac chi sb huyét hoc
(hdng cau, hemoglobin, hematocrit, bach ciu, tiéu cau) khong c6 sy khac biét c6 y
nghia ¢ thoi diém trudce tht nghiém, sau 14 ngay udng miu tht, sau 28 ngay udng
mau thir, va sau 14 ngay ngiing ubng miu thir gitta hai nhém thir nghiém so v6i nhém

ching.

Hinh 6 12 anh chup co quan noi tang cta tho thtt nghiém, két qua cho thay khong
¢6 bidu hién khac thudong vé hinh dang bén ngoai, mau shc cia cac td chure tim, phdi,
gan, lach, than, da day, rudt ctia céc thé nhom thr nghiém. Trong d6 (A) nhom a6i
chimg, (B) nhém thit nghiém liu 6 x 10° bao tir lgi khuan/ngay, (C) nhém thir nghiém

lidu 30 x 10° bao tir loi khuan/ngay duge cho ubng lién tuc trong 28 ngay.

Hinh 7 thé hién hinh anh quan sat vi thé: tiéu ban gan, thén dugc cb dinh bang
Formalin 10 %, nhudm béng dung dich nhudm Hematoxylin Eosin (HE) va quan sat

dudi kinh hién vi quang hoc. K&t qué quan sét vi thé do B mon Giai phau sinh 1y bénh
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- Trudng Pai hoc Y Ha Noi thue hién cho théy cac con tho thir nghiém déu co gan, than,
binh thudng khong phat hién tdn thuwong, hinh 4nh cAu truc trong giGi han binh thuodng.
Khong ¢6 cac triéu chirng bét thuong lién quan dén mAu thir v6i 2 mic lidu thir nghiém
12 0,93 ml miu thi/kg tho dén 4,65 ml miu thi/ kg thd (twong duong 6 x 10° bao
tir/ngudi/ngay va 30 x 10° bao ti/ngudi/ngdy) so voi nhém chung. Trong d6 (A) nhom
d6i chtmg, (B) nhom thir nghigm liu 6 x 10° bao tir loi khudn/ngdy, (C) nhém thir
nghiém lidu 30 x 10° bao tir loi khudn/ngay dugc cho udng lién tyc trong 28 ngay: Cac
hinh anh bao gom (1) gan, (2) thén dugc ¢b dinh bang Formalin 10 %, nhudm bing dung
dich nhuém Hematoxylin Eosin (HE) va chup qua kinh hién vi quang hoc v6i do phong
dai 400 lan.

Céac két qua thir nghiém doc tinh cAp va ban trudng dién trén mo hinh dong vat da
cho thdy ché phim rat an toan, khong c6 kha nang gay doc cép tinh ngay ca khi ding
véi lidu rit cao va khong gy doc ban trudong dién khi st dung lau dai trong 1 thang voi

ndng cao gp 5 14n luong khuyén cdo.
Vi du 5. Pdnh gid dp an toan ciia ché phim lpi khuan dwong ho hdp trén mt va miii

D0 an toan cua ché phdm trén mét va miii dugc danh gia thong qua thir nghiém
kich rng niém mac mét, niém mac mili va niém mac hong trén mo hinh thé dugc thuc
hién theo tiéu chudn ISO 10993-10:2010. Dia diém thir nghi¢m duge tién hanh tai Khoa
Duoe ly - Vién Kiém nghiém Thudc Trung Uong.

Ché phdm thir nghiém & dang 16ng dugc dong 261 vao tai 150 ml/ti chira bao tir
vi khuin Bacillus subtilis ANA4, Bacillus clausii ANA39, va Bacillus coagulans
ANAA43 véi téng luong 1,5 x 10° bao to/ml duge san xuét theo Vi du 1.

Thir nghiém danh gid mirc d kich Gng mit cua ché phém duogc thuc hién trén 03
tho New Zealand trudng thanh ca hai gibng duc va céi, khoe manh, thé céi khong mang
thai hodc cho con bu, cAn ning tr 2 - 3 kg, thé dugc nudi mdi con mot 1dng trong phong
nudi ¢6 kidm soat nhiét do va dé 4m thich hop véi thirc dn va nude ubng theo nhu cau.
Thé duge nhd vao tui két mac mét v6i lugng 0,1 ml hdn dich, mau thtr dugc nhod vao
mot mét, mat con lai st dung lam dbi ching. Theo doi va ghi lai cac du hiéu cta giac
mac, mong mit, két mac tai thoi didm cac thoi diém ngay sau khi nho thude, 1 gio, 24
gidy, 48 gidy va 72 gid va 7 ngay sau khi nho thudc cho thay san phim khong gay kich ing

-

mat.
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Thir nghiém kich niém mac miii dugc thuc hién trén 10 thoé Newzealand trudng
thanh ca hai giéng duc va cai, khoe manh, tho cdi khong mang thai hodc cho con b, can
ning > 2,0 kg. Thir nghiém duoc tién hanh trong vong 21 ngay lién tuc va theo doi thém
14 ngay sau khi dung sir dung ché phdm. Thé duge chia 1am 2 nhém: 6 tho thir nghiém
xit ché pham v&i tAn suét 4 1an/ ngay, mdi 14n 3 14n xit/ 16 miii va 4 tho d6i chirng cling
duoc xit véi sb lugng va tAn suét nhu vy bing nudce mudbi sinh ly. Theo ddi tinh trang
sttc khoé cua thd, can ning, mirc do tiéu thy thirc an, nude uéng, theo ddi cac chi sd kich
rng va tiéu ban quan sat vi thé niém mac miii cia tho, két qua thuc nghiém in-vivo ca &
cap do dai thé ciing nhu vi thé cho thdy ché phim & thir nghiém Vi du 1 khong gay kich
tng trén mii tho.

Hinh 8 1a anh chup mét cla tit cac tho tham gia thir nghiém cho thdy khong c6
hién trong khac thuong vé gidc mac, méng mét, két mac va tiét dich ctia tho thudc: nhom
d6i chimg (A), nhém thir nghiém (B) v6i liéu nho 1 x 10° bao tir loi khuin (twong duong
0.1 ml hén dich) vio thi két mac, sau d6 theo ddi & cac thoi diém: (1) trude khi nho, (2)
ngay sau khi nho, (3) sau khi nho 1 gio, (4) sau khi nhd 24 gio, (5) sau khi nho 48 gio,
(6) sau khi nho 72 gid va (7) sau khi nhé 7 ngay.

Hinh 9 14 anh tiéu ban md bénh hoc miii duoc ¢b dinh bang Formalin 10%, nhuém
bf?mg dung dich nhuém Hematoxylin Eosin (HE) cta 3 mat cat (1); (2); (3) va (4), sau
d6 quan sat dudi kinh hién vi quang hoc. Két qua quan sat vi thé do BO mén Giai phau
sinh 1y bénh - Trudng Pai hoc Y Ha No1 thuc hién cho théy: mit cét clia cdc niém mac
miii khong co dAu hiéu tdn thwong & niém mac mii cua thé ¢ nhém thir v6i thn sudt xit
4 1An/ ngay, mdi 1an 3 nhat xit/ 16 mii (twong duong luong hit vao 2,4 x 10° bao ti/
ngay) (B) va nhom dbi ching (A) trong vong 21 ngay.

Thir nghiém mirc do kich tmg niém mac mii va kich g mét cia ché pham thir
nghiém dugc thyc hién theo tiéu chuan ISO 10993-10:2010 cho thdy ché pham an toan
v6i miii va mét, khong gay kich ung niém mac miii va kich tng mat.

Vi du 5. Thit nghiém lam sang khd ning hé trg diéu tri ciim & tré em bdi san phim
thii nghiém

Thir nghiém dugce tién hanh voi ché phém thu duoc tir Vi du 1 v6i muc dich du
phong, dugc thir nghiém truc tiép bang cach xit vao mili tré em tinh nguyén tham gia

nghién ctru tai co s& diéu tri 1dm sang va dugce thuc hién theo nguyén tac dao dirc phu
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hop véi tuyén bb Helsinki va hudng dan ICH GCP, phi hop véi céc quy dinh va chuin
muc dao dirc hién hanh cia BO Y Té& v& nghién ctru trén dbi twong con ngudi. Nghién
ctru duoc phé duyét boi hoi déng dao dtrc trong nghién cttu Y hoc tai bénh vién Nhi
Trung Uong theo s6 quyét dinh 1266/BVNTW-VNCSKTE. Thoi gian thir nghiém dugc
tién hanh tir 2/10/2021 dén 26/3/2022.

Phuong phap danh gia bao gdm ligu trinh sir dung probiotic & dang xit két hop v6i
thudc diéu tri (Goldcefd, Tamiflu, hogc Carbothrol), so sanh véi nhom dbi chung chi st

dung nude mudi sinh Iy NaCl 0,9% két hop véi thudc diéu tri.

Céc tinh nguyén vién dugc chia thanh hai nhém: nhom dbi ching gdm 30 tré va
nhém thtr nghiém goém 30 tré. TAt ca bénh nhan trong hai nhom c6 do tudi tir 1-5 tudi va

déu duong tinh v6i virut cum.

Nhom ddi chimg chi duge diéu tri theo phac dd ctia bénh vién két hop véi xit rira
miii bang nudc muébi sinh 1y va nhém thir nghiém duoc diéu tri theo phéac dd ctia bénh
vién két hop v6i xit rira mili bing ché phdm probiotic. Cac bénh nhén trong nhém thir
nghiém dugc str dung ché pham probiotic dudi dang dung dich xit miii v6i thn sudt 3
lan/ngay. Cac bénh nhan trong nhom dbi chimg duge rira miii bang nudce mudi sinh 1y
cling v6i tan sudt 3 1an/ngay, va st dung lién tuc trong vong 7 ngay.

Céc chi s6 1am sang bao gdbm xuét tiét mii hong, kho thd, rat 1dm 16ng nguc
(RLLN), ran rit, ran 4m, s6t, mach, va nhip thé dugc theo doi va danh gia trong subt qua
trinh thr nghiém.

Céac chi sb xét nghiém cén 14m sang bao gbm test nhanh virut cim bang que thtt
duoc tién hanh & ngay 0 trudce didu tri, cac chi s ndng do virut cam, ndng d6 Bacillus
subtilis, Bacillus clausii va Bacillus coagulans trong dich rira miii bang k¥ thuat real-
time PCR dugc tién hanh & ngay 0 trude diéu tri va ngay 3 diéu tri.

Két qua thir nghiém bude diu duge mo ta dudi day:
+ Ddnh gid sy an toan cua ché phdm probiotic

Céc tiéu chi danh gia bao gdm: cac chi sb sinh hoc nhu nhip thé, mach, nhiét do,

va SpO» trude va sau khi xit ché phim probiotic va nudc mudi sinh 1y trong qua trinh 3

ngay st dung voi tdng cong 9 lan xit (3 lan xit/ngay).

35



47659 36/50

Két qua thir nghiém cho thiy, tong s& 30 bénh nhan déu khong ghi nhan bét ky
biéu hién lién quan dén cac bt thuong vé nhip tho, mach, nhiét do, va SpO2. Hon thé
nita, ché pham probiotic con gop phin binh 6n chi s6 nhip thé va mach & 100% bénh
nhén st dung san pham. Nhu vy, v6i liéu dung du dinh khuyén céo cho bénh nhan xit

miii 3 14n/ngay thi ché phdm probiotic theo Vi du 1 hoan toan an toan voi tré em.
+ Ddnh gid tdc dung cdi thién cdc triéu chitng ldm sang cia ché phdam probiotic

Céc két qua danh gia 1dm sang trén hai nhém d6i tuong thir nghiém va d6i chung
cho thiy viéc st dung ché pham probiotic trong qua trinh diéu tri 1am giam dang ké triéu
chirng xuét tiét miii, thé hién & sb ngay khéi trung binh ctia nhom thir nghiém 1a 3 ngay,
so vé6i 4,5 ngay cua nhom d6i chung. Twong tu, ché phdm probiotic cling ¢6 tac dung
dang ké trong viéc lam gidm triéu ching ran rit so v6i nhom dbi chung, thoi gian triéu
chimg bién mét khi st dung ché phadm probiotic 12 3 ngay, so v6i 5 ngay cua nhom dbi
chung. Bén canh d6, céc triéu chimg dac trung khéc cia bénh nhan nhu sét, nhip tha,

va mach dap ciing cling dugc cai thién ¢ nhom thur nghiém.
+ Pdnh gid tdc dung gidm nong do virut cvim trong dich rica miii

Nbng do virut cim, bao gdm ciim A, ctim B, virut cim ki¢u phu A/H1, A/H3, va
A/H5 trong dich rira mili cia cac bénh nhén duge danh gia thong qua phan tmg PCR
thoi gian thuc (real-time PCR) st dung mdi TaqMan dic hiéu. Két qua cho thay mirc do
giam ndng do virut cim cua nhom thir nghiém trung binh dat 800 14n trude va sau diu
tri. Nguoc lai, nhém d6i chung c6 su giam ndng do virut thap hon, dat 40 14n. Nhu vy,
ché phdm probiotic c6 hiéu qua rd rét trong tic dung lam giam ndng do virut cim trén

c4c bénh nhan, hiéu qua gap 20 lan viéc st dung nudc muoi sinh ly.

+ Ddnh gid sw bdm dinh ciia cdc chung vi khudn Bacillus subtilis ANA4, Bacillus clausii

ANA39 va Bacillus coagulans ANA43 [én niém mac mili 0 iré nhiém virut ctiim.

Su bam dinh cua céac ching vi khuén 1én niém mac miii dugc xac dinh béng viéc
phat hién céc ching Bacillus trong dich rira mili sau khoang 6-8 tiéng tir khi xit ché
phém, va duge phat hién k¥ thuét real-time PCR sir dung SYBR va mdi dic hiéu cho ba
loai B. subtilis, B. clausii, va B. coagulans. Ké qua cho thiy da phét hién sy c6 mat cia
Bacillus subtilis ANA4, Bacillus clausii ANA39, va Bacillus coagulans ANA43 Va1
ndng do 14n lugt 1a > 105 CFU/ml, > 10* CFU/ml va > 10> CFU/ml. Két qué nay cho
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thay cac bénh nhan tham gia nghién ctru ¢ hai nhom thir nghiém va d6i ching dugc cung
cAp dung san pham thir nghiém, dugc hudng dan dung va tudn thi quy trinh xit mi.
Ngoai ra ty 18 bao t&r B. subtilis, B. clausii, va B. coagulans phat hién trong dich rira mii
twong (mg vdi ty 1¢ duoc pha ché trong dung dich, ching té ca 3 loai bao tir cung c6 kha
ning bam dinh 1én niém mac mii.

Céc két qua thir nghiém 14m sang cho thy ché phdm rit an toan, c6 tdc dung lam
giam céc triéu ching va thoi gian didu tri bénh khi nhiém virut hop bao, cam. Vi vay,
khi dua ché pham nay vao cac hé théng may loc khi s& co tidc dung phong ngura bénh

viém dudng ho hap, ddc biét la virut cam mua.
Hiéu qua dat dwgrc ciia sing ché

Ché phim loi khuén dudng hd hép theo séng ché dugc phdi ché cho phép bd sung
mot lugng vi khuén thudoc nhom lgi khuén vao duong hod hép c6 kha niang phan tn vao
khong khi sach dugc thdi ra tir cac may diéu hoa va loc khi, giup don gian hoa qua trinh
str dung ché pham. Viéc cp loi khudn tric tiép vao ngudn khong khi cho phép st dung
thuong xuyén lgi khuén, tir d6 ludn duy tri va 4n dinh cling nhu lién tuc chp vi khudn

loi khuén, giam cé4c tac dong bét loi tir vi sinh vat c6 hai gy viém dudng hd hép.

Cum co ciu bd sung bao t 1¢i khuén vao may loc khi dugc ché tao don gian, phu
hop dé 1ip dat v6i moi loai may loc khi (méy diéu hoa khong khi v6i mang loc thong
thudng, may loc véi mang loc HEPA) hién c6 trén thi truong ma khong bi phu thudce

vao nha cung cip thiét bi loc khi cu thé.

Viéc san xudt bao tir lgi khuén Bacillus subtilis ANA4, Bacillus clausii ANA39,
va Bacillus coagulans ANA43 theo sang ché trén co so nudi cdy vi khuan trong moi
truong 16ng nén don gian, dé phat tridn, khong can nhitng thiét bi phirc tap nén c6 thé
phét trién trén quy mo 16n. Bang cong nghé 1én men vi sinh tao bao tir 101 khuén Bacillus,
str dung enzym phén gii hoan toan té bao sinh dudng, quy trinh cho phép thu nhén bao
tir loi khudn Bacillus mot cach d& dang va bao tir c6 dd tinh khiét cao (gan nhu 100%
khong lan té bao sinh dudng) va bén nhiét, nén t4i dung dung dich bao tr loi khuén c6
thé bao quan 1au dai 1én t6i 3 nam & nhiét do phong hay ngoai troi ma khong bi hong

hodc nhiém céc vi sinh vét gay bénh khac.
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May loc khi didu hoa thong thudong va méy loc khi HEPA bd sung cum co chu bd
sung bao tir 101 khudn da tao ra khong khi sach c6 lugng loi khuén phi hgp cho lidu
dung loi khudn cin thiét trong mot ngay, s€ dem lai cac tac dung co loi cho stc khoé
duong hd hip ctia ngudi sir dung nhu giam canh tranh céc vi sinh vat cé hai, ting cuong

mién dich dudng ho hap, va dic biét 14 giam dugc cac nguy co cum (sd mii, ho...).
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YEU CAU BAO HQ

1. Ché phim loi khudn dudng ho hip dé bd sung vao khong khi, trong d6 ché pham nay
& dang 16ng chi chtra bao ti sbng cia vi khuan Bacillus subtilis ANA4 co trinh tu 16S
rARN néu trong SEQ ID NO.1, bao ti sbng ctia vi khudn Bacillus clausii ANA39 c6
trinh tu 16S rARN néu trong SEQ ID NO.2, va bao tir séng ctia vi khuan Bacillus
coagulans ANA43 ¢6 trinh tur 16S rARN néu trong SEQ ID NO.3 véi tdng ndng do ba
loai bao tl ndy ndm trong khodng tir 1x10° d&n 5x101° bao ti/ml va ty 18 tong lwgng bao
ttr vi khudn Bacillus subtilis ANA4 so v6i tdng lwong bao tir Bacillus clausii ANA39 va
Bacillus coagulans ANA43 gép tir 10 dén 100 14n, ba ching vi khuén nay dugc luu giit
tai Trung tAm nghién ctru bao t 1oi khun cta cong ty TNHH ANABIO R&D s6 22,10
7, 8 khu d6 thi Van Khé, phuong La Khé, quén Ha Dong, thanh ph6 Ha Noi, Viét Nam
v6i s6 luu gitt 1an lugt 13 ANA4, ANA39 va ANA43.

2. Phuong phép san xuét ché pham loi khuén duong hd hip theo diém 1, trong d6 phuong

phap nay bao gbm céc budc:

a) thu bao tr vi khudn Bacillus subtilis ANA4, trong d6 chung vi khuén Bacillus subtilis
ANA4 c6 sb luu gitt ANA4 tai Trung tdm nghién ctru bao tit loi khudn cia cong ty
TNHH ANABIO R&D, sb 22, 16 7, 8 khu d6 thi Vin Khé, phuong La Khé, quan Ha
Dong, thanh ph6 Ha Noi, Viét Nam dugc hoat hoa va nudi cdy trong mdi trudong bao
gdm pepton dau nanh tir 16 dén 18 g/1, cao ndm men tr 2 dén 4 g/1, dudong dextroza tir
1 dén 3 /I, NaCl tir 4 dén 6 /I, KoHPOq tir 2 dén 3 g/1, nhiét do tir 30°C dén 37°C, toe
do khudy tir 100 dén 300 vong/phut, lugng khi oxi cAp v6i tr 0,5 dén 5 mM/phut, pH
duy tri trong khoang ttr 7,0 dén 8,0, thoi gian nudi chy tir 1 dén 2 ngay, sau khi thu hoi
sinh khéi, pha vo té bao bang dung dung dich lysozym va ly tdm thu duoc bao tur vi
khuan Bacillus subtilis ANA4;

b) thu bao tlr vi khudn Bacillus clausii ANA39, trong d6 ching vi khuén Bacillus clausii
ANA39 ¢6 sb luu gitt ANA39 tai Trung tdm nghién ctru bao tir 1oi khuin ctia cong ty
TNHH ANABIO R&D, s 22, 16 7, 8 khu dd thi Van Khé, phuong La Khé, quan Ha
bong, thanh phd Ha Noi, Viét Nam dugc hoat hda va nudi cdy trong moi trudng bao
gdm pepton ddu nanh tir 16 dén 20 g/1, cao nam men tir 2 dén 6 g/l, duong dextroza tir
| dén 3 g/I, NaCl tir 4 dén 8 g/, KCI tir 0,5 dén 2 g/I, MgSOs tir 0,5 dén 2 g/l, Ca(NO3)2
fir 0,5 dén 3 mM, MnCly tir 5 dén 15 mM va FeSOs tix 0,5 dén 2mM, nhiét do tir 30°C
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dén 37°C, the d6 khudy tir 200 dén 300 vong/phit, lugng khi oxi chp véi tir 0,5 dén 3
mM/phut, pH duy tri trong khoang tir 7,5 dén 8,5, thoi gian nudi chy tir 2 dén 3 ngay,
sau khi thu hdi sinh khdi, pha v& té bao bang dung dung dich lysozym va ly tim thu
duogc bao tlr vi khuan Bacillus clausii ANA39;

¢) thu bao tir vi khuén Bacillus coagulans ANA43, trong d6 chung vi khuan Bacillus
coagulans ANA43 ¢ s luu gitt ANA43 tai Trung tAm nghién ciu bao tir lgi khuén ctia
cong ty TNHH ANABIO R&D, 56 22,167, 8 khu d6 thi Van Khé, phuong La Khé, quan
Ha Pboéng, thanh phé Ha Noi, Viét Nam dugc hoat hoa va nudi cdy trong moi truong bao
gdm cao nim men tir 2 dén 3 g/1, pepton d4u nanh tir 15 dén 17 g/1, NaCl tir 4 dén 5 g/l,
duong dextroza tur 1 dén 2 g/l, KoHPOstr 2 g dén 4 g/, bd sung Ca(NOs), tir 0,5 mM
dén 5 mM, MnCl tir 5 mM dén 20 mM, FeSOq tir 0,5 mM dén 2 mM, nhiét 4o nuoi cy
tir 30°C dén 50°C, tbe dd khuéy tir 100 dén 200 vong/phut, tdc do suc khi oxy tir 0,5
mM/phut dén 3 mM/phut, pH duy tri trong khoang tir 5,0 dén 6,5 trong khoang tir 2 dén
3 ngay, sau khi thu hdi sinh khéi, phd v té bao bang dung dung dich lysozym va ly tam

thu duoc bao ti vi khuén Bacillus coagulans ANA43; va

d) thu ché pham loi khudn duong ho hip bang cach bphéi tron bao tr vi khudn cia ba
chung Bacillus subtilis ANA4, Bacillus claussi ANA39 va Bacillus coagulans ANA43
v6i ty 18 tong lugng bao tir vi khuan Bacillus subtilis ANA4 so v6i tdng luong bao tir
Bacillus clausii ANA39 va Bacillus coagulans ANAA43 gép tir 10 dén 100 lan, sau khi
chuin d6 bang nude RO thu duoc ché pham loi khuén duong ho hip dang 16ng chi chira

ba loai bao tir ndy ndm véi luong ndm trong khoang tir 1x10° dén 5x10'° bao ti/ml.

3. Co céu chp ché pham loi khun duong hd hip theo diém 1 vao khong khi, trong do6
co cAu nay bao gdm cum cép ché phim (10) va cum phén tin (20) dé phan tan ché pham

loi khuén duong ho hép vao khong khi, trong do:

cum cép ché pham (10) bao gdm bom vi lugng (11) duoc ndi véi binh chaa (12)
chtra ché pham loi khuin duong ho hip theo diém 1 va bd didu khién (13) d& bom ché
phim loi khuén tir binh chira (12) ndy qua mang bong x6p (25) cua cua cum phan tan
(20) nhiim phén tén bao tir loi khuan vao ludng khong khi véi luong tir 1x10* dén 5x10°
bao tir/m?;

cum phén tan (20) bao gdm 6ng phén tan hinh tru (21) gOm cira nap va clra xa, bén

trong duoc lap 1An lwot mang loc bui (22), mang loc khir mui (23), mang loc HEPA (24),
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mang bong x6p (25) va quat gi6 (26) dé hat khong khi vao mot d4u va phan tén ché
pham loi khuin dugc bom vao mang bong xbp (25) dé phan tan vao khéng gian can

cung cAp bao tir lgi khuén véi luong cp tir 1 x 10* - 5 x 106 bao ti/ m’;

theo d6, khi van hanh, b diéu khién (13) s& diéu khién bom vi lugng (11) bom ché
pham loi khuén dudng ho hdp chira trong binh chira (12) phén tan déu 1én mang bong
x6p (25) theo Iuu lugng cua quat gio (26), dong thoi khong khi duge hut qua cira nap,
1an luot di qua mang loc bui (22), mang loc khir mui (23), mang loc HEPA (24) va qua
mang bong x6p (25) dé phan tan bao tir vi khuén c6 trén mang bong x6p (25) nay qua
ctra xa vao khong khi;

trong d6 khac biét & chd binh chira (12) chira ché pham loi khuén duong ho hap
chi chtra bao tir séng clia vi Kkhuin Bacillus subtilis ANA4, vi khuan Bacillus clausii
ANA39 va bao tir séng clia vi khudn Bacillus coagulans ANA43 v6i ty 1€ tong lugng
bao tt vi khudn Bacillus subtilis ANA4 so v6i tdng lugng bao tir Bacillus clausii ANA39
va Bacillus coagulans ANA43 gp tir 10 dén 100 ln, tong luong bao tir ¢6 trong ché
phdm nay 1a khoang tr 1x10° dén 5x10'° bao ti/ml va lugng bao tir duoc phén tan qua

cira x4 vao khong khi 1 tir 1 x 10* - 5 x 10%bao t/ m’.

4. Co chu theo didm 3, trong d6 cum phan tan (20) con c6 dan trao doi nhiét (27) b tri
trrdc mang bong xbp (25) dé duy tri nhiét do khong khi cép nam trong khoang tir 20
dén 30°C trudce khi di qua mang bong xbp dé phan tan bao tir 1oi khuén vao khong khi.
5. Co cAu theo diém 3 hoic 4, trong d6 mang bong xbp (25) duge thay thé bang voi phun

swong dé phan tan bao tir loi khuén vao khong khi & dang swong mu.
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<110>
<120>

47659

DANH MUC TRINH TU

khudn nay vao khéng khi

<130>
<160> 3
<170>

<210> 1
<211> 1442
<212> ARN
<213>
<220>
<223> 1l6S
<220>
<400> 1
GGGGAAGGGG
GTTAGCGGCG
GGGARACCGG
GCTTCGGCTA
TCACCAAGGC
CACGGCCCAG
GACGGAGCAA
AAGAACAAGT
CTAACTACGT
GGCGTAAAGG
GGAGGGTCAT
AGCGGTGARA
TAACTGACGC
ACGCCGTAAA
CGCATTAAGC
GGGGCCCGCA
AGGTCTTGAC
AGGTGGTGCA
GCGCAACCCT
ACAAACCGGA
CCACGTGCTA
AARATCTGTT
AAGAAATCCG
GGTCCCCCCC
ca

GGGGGGCTAT
GACGGGTGAG
GGCTAATACC
CCACTTACAG
AACGATGCGT
ACTCCTACGG
CGCCGCGTGA
ACCGTTCGAA
GCCAGCAGCC
GCTCGCAGGC
TGGAAACTGG
TGCGTAGAGA
TGAGGAGCGA
CGATGAGTGC
ACTCCGCCTG
CAAGCGGTGG
ATCCTCTGAC
TGGTTGTCGT
TGATCTTAGT
AGAAGGTGGG
CAATGGACAG
CCCAGTTCGG
GGATAACCAT
AAGAGGTTTG

Bacillus subtilis ANA4

ACATGCAGTC
TAACACGTGG
GGATGGTTGT
ATGGACCCGC
AGCCGACCTG
GAGGCAGCAG
GTGATGAAGG
TAGGGCGGTA
GCGGTAATAC
GGTTTCTTAA
GGAACTTGAG
TGTGGAGGAA
AAGCGTGGGG
TAAGTGTTAG
GGGAGTACGG
AGCATGTGGT
AATCCTAGAG
CAGCTCGTGT
TGCCAGCATT
GATGACGTCA
AACAAAGGGC
ATCCAAGGTT
GCCCCGGGGA
AAAACCCGAA

Céng ty TNHH Livespo Pharma

GAGCGGACAG
GTRACCTGCC
TTGAACCGCA
GGCGCATTAG
AGAGGGTGAT
TAGGGAATCT
TTTTCGGATC
CCTTGACGGT
GTAGGTGGCA
GTCTGATGTG
TGCAGAAGAG
CACCAGTGGC
AGCGAACAGG
GGGGTTTCCG
TCGCAAGACT
TTAATTCGAA
ATAGGACGTC
CGTGAGATGT
CAGTTGGGCA
AATCATCATG
AGCGAAACCC
GGAACTCCAC
AAACTTTTCC
CGGGGGAGGG

ATGGGAGCTT
TGTAAGACTG
TGGTTCAAAC
CTAGTTGGTG
CGGCCACACT
TCCGCAATGG
GTAAAGCTCT
ACCTAACCAG
AGCGTTGTCC
AAAGCCCCCG
GAGAGTGGAA
GAAGGCGACT
ATTAGATACC
CCCCTTAGTG
GAAACTCAAA
GCAACGCGAA
CCCTTCGGGG
TGGGTTAAGT
CTCTAAGGTG
CCCCTTATGA
GCGAGGTTAA
TGCGGGAAAC
GGGGCCTGGA
ACCTTTTTAG

GCTCCCTGAT
GGATAACTCC
ATAAAAGGTG
AGGTAACGGC
GGGACTGAGA
ACGAAAGTCT
GTTGTTAGGG
ARAAGCCACGG
GGRAATTATTG
GCTCAACCGG
TTCCACGTGT
CTCTGGTCTG
CTGGTAGTCC
CTGCAGCTAA
GGAATTGACG
GAACCTTACC
GCAGAGTGAC
CCCGCAACGA
ACTGCCGGTG
CCTGGGCTAC
GCCAATCCCC
TGGAATCCCT
ACCCcceGecC
GGACCGCCCC
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<210> 2
<211> 1397
<212> ARN
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<213> Bacillus clausii ANA39

<220>
<223> 1683

<220>
<400> 2
CTTGCTCCCG
TGGGATAACT
GGGTGAAAGA
TAAGGTAACG
CTGGGACTGA
GGACGAAAGT
CTGTTGTGAG
AGAAAGCCAC
CCGGAATTAT
GGGCTCAACC
AATTCCACGT
CTCTCTGGTC
CCCTGGTAGT
TGCCGAAGTT
AAGGAATTGA
AAGAACCTTA
GGGCAAAGTG
GTCCCGCAAC
TGACTGCCGG
GACCTGGGCT
AGCCAATCCC
CCGGAATTGC
CACACCGCCC
GAGCCAGCCG

TACGTTAGCG
CCGGGAAACC
TGGCTTCGGG
GCTTACCAAG
GACACGGCCC
CTGACGGAGC
GGAAGAAGCG
GGCTAACTAC
TGGGCGTAAA
CCGAGCGGCC
GTAGCGGTGA
TGTAACTGAC
CCACGCCGTA
AACACATTAA
CGGGGACCCG
CCAGGTCTTG
ACAGGTGGTG
GAGCGCAACC
TGACAAACCG
ACACACGTGC
ATAAAGCCAT
TAGTAATCGC
GTCACACCAC
CCTAAGG

GCGGACGGGT
GGAGCTAATA
TATCACTAGG
GCGACGATGC
AGACTCATAC
AACGCCGCGT
GTACCGTTCG
GTGCCAGCAG
GCGCGCGCAG
ATTGGAAACT
AATGCGTAGA
GCTGAGGCGC
AACGATGAGT
GCACTCCGCC
CACAAGCAGT
ACATCCTTTG
CATGGTTGTC
CTTGATCTTA
GAGGAAGGTG
TACAATGGAT
TCTCAGTTCG
GGATCAGCAT
GAGAGTTTGT

GAGTAACACG
CCGGATAATC
GGATGGGCCC
GTAGCCGACC
GGGAGGCAGC
GAGTGAGGAA
AATAGGGCGG
CCGCGGTAAT
GCGGCTTCTT
GGGGAGCTTG
GATGTGGAGG
GAAAGCGTGG
GCTAGGTGTT
TGGGGAGTAC
GGAGCATGTG
ACCACCCAAG
GTCAGCTCGT
GTTGCCAGCA
GGGATGACGT
GGTACAAAGG
GATTGCAGGC
GCCGCGGTGA
AACACCCGAA

TGGGCACCTG
CCTTTTTCCA
GCGGCGCATT
TGAGAGGGTG
AGTAGGGAAT
GGCCTTCGGG
TACCTTGACG
ACGTAGGTGG
AAGTCTGATG
AGTGCAGAAG
AACACCAGTG
GGAGCAAACA
AGGGGTTTCG
GGCCGCAAGG
GTTTAATTCG
AGATTGGGCT
GTCGTGAGAT
TTAAGTTGGG
CAAATCATCA
GCAGCGAAAC
TGCTACTCGC
ATACGTTCCC
GTCGGTGAGG

CCCCTTAGAC
CCTGGAGAGA
AGCTAGTTGG
ATCGGCCACA
CTTCCGCAAT
TCGTAAAGCT
GTACCTCACC
CAAGCGTTGT
TGAAATCTCG
AGGAGAGTGG
GCGAAGGCGA
GGATTAGATA
ATGCCCGTAG
CTGAAACTCA
AAGCAACGCG
TCCCCTTCGG
GTTGGGTTAA
CACTCTAAGG
TGCCCCTTAT
CGCGAGGTGA
CTGCATGAAG
GGGTCTTGTA
CAACCTTTTG
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<210> 3
<211>
<212>
<213>
<220>
<223>

1401
ARN

168

<220>
<400> 3
TTAAAAGGTT
TAACGCCGGG
AAAGACGGCT
TAACGGCTCA
ACTGAGACAC
AAAGTCTGAC
GCCGGGGAAG
GCCACGGCTA
ATTATTGGGC
CAACCGCAAG
CACGTGTAGC
TGGTCTGTAA
GTAGTCCACG
CAGCTAACGC
ATTGACGGGG
CCTTACCAGG
CAGAGTGACA
CCGCAACGAG
CTGCCGGTGA
CTGGGCTACA
CAATCCCAGA
GAATCGCTAG
ACCGCCCGTC
GCCAGCCGCC

AGCGGCGGAC
AAACCGGGGC
TCGGCTGTCA
CCAAGGCAAC
GGCCCAAACT
GGAGCAACGC
AACAAGTGCC
ACTACGTGCC
GTAAAGCGCG
CGGTCATTGG
GGTGAAATGC
CTGACGCTGA
CCGTAAACGA
ATTAAGCACT
GCCCGCACAA
TCTTGACATC
GGTGGTGCAT
CGCAACCCTT
CAAACCGGAG
CACGTGCTAC
AAACCATTCC
TAATCGCGGA
ACACCACGAG
GAAGGTGGGAC

47659

Bacillus coagulans ANA43

GGGTGAGTAA
TAATACCGGA
CTTACAGATG
GATGCGTAGC
CCTACGGGAG
CGCGTGAGTG
GTTCGAACAG
AGCAGCCGCG
CGCAGGCGGC
AAACTGGGAG
GTAGAGATGT
GGCGCGARAG
TGAGTGCTAA
CCGCCTGGGG
GCGGTGGAGC
CTCTGACCTC
GGTTGTCGTC
GACCTTAGTT
GAAGGTGGGG
AATGGATGGT
CAGTTCGGAT
TCAGCATGCC
AGTTTGTAAC

CACGTGGGCA
TAGTTTTTTC
GGCCCGCGGC
CGACCTGAGA
GCAGCAGTAG
AAGAAGGCCT
GGCGGCGCCT
GTAATACGTA
TTCTTAAGTC
GCTTGAGTGC
GGAGGAACAC
CGTGGGGAGC
GTGTTAGAGG
AGTACGGCCG
ATGTGGTTTA
CCTGGAGACA
AGCTCGTGTC
GCCAGCATTC
ATGACGTCAA
ACAAAGGGCT
TGCAGGCTGC
GCGGTGAATA
ACCCGAAGTC

ACCTGCCTGT
CTCCGCATGG
GCATTAGCTA
GGGTGATCGG

AAGATCGGGA
AGGAAAAAGG
GTTGGTGGGG
CCACATTGGG

GGAATCTTCCG CAATGGACG

TCGGGTCGTA
TGACGGTACC
GGTGGCAAGC
TGATGTGAAA
AGAAGAGGAG
CAGTGGCGAA
AAACAGGATT
GTTTCCGCCC
CAAGGCTGAA
ATTCGAAGCA
GGGCCTTCCC
GTGAGATGTT
AGTTGGGCAC
ATCATCATGC
GCGAGACCGC
AACCCGCCTG
CGTTCCCGGG
GGTGAGGTAA

AAACTCTGTT
CGGCCAGAAA
GTTGTCCGGA
TCTTGCGGCT
AGTGGAATTC
GGCGGCTCTC
AGATACCCTG
TTTAGTGCTG
ACTCAAAGGA
ACGCGAAGAA
CTTCGGGGGA
GGGTTAAGTC
TCTAAGGTGA
CCCTTATGAC
GAGGTTAAGC
CATGAAGCCG
CCTTGTACAC
CCTTTACGGA
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