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ABSTRACT

Objective: To systematize the scientific principles, materials, techniques, and challenges
in the application of enteric coating technology for the formulation of Bacillus clausii
tablets.

Literature search and review methods: A systematic literature review was conducted
across PubMed, ScienceDirect, and pharmacopoeias using the keywords “Bacillus
clausii”, “enteric coating” and “probiotic tablet”. Studies related to the formulation,
manufacturing process, and evaluation methods for enteric-coated probiotic tablets were

selected and synthesized.

Results: Enteric coating technology using pH-sensitive polymers (Eudragit®, HPMCP...)
and advanced techniques like fluidized bed coating is an effective strategy to protect
Bacillus clausii spores from gastric acid and ensure their release in the intestine. Key
challenges include the loss of viability (CFU) due to compression force, heat, moisture,
and excipient interactions. Corresponding technical solutions have been identified to
mitigate these effects.

Conclusion: This review has successfully systematized the scientific principles,
advanced polymer materials, and critical manufacturing techniques of enteric coating
technology as applied to Bacillus clausii tablets. Based on this analysis, the study
proposes future directions, including formulation optimization, application of new
technologies, and establishment of specific quality standards, to create a solid
foundation for developing high-quality and competitive probiotic products in Vietham.
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TONG QUAN VE CONG NGHE BAO TAN TRONG RUOT
VA NG DUNG TRONG BAO CHE VIEN NEN CHU’A BACILLUS CLAUSII
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ABSTRACT

Muc tiéu: Hé thong hda cac nguyén ly khoa hoc, vat liéu, ky thudt va thach thic trong viée
Ung dung cdng nghé bao tan trong rudt dé bao ché vién nén chira Bacillus clausii.

Phuong phap tim ki€ém va téng quan tai liéu: Ra soat tai liéu c6 hé théng trén céac cd s&
d@ lieu PubMed, ScienceDirect va dugc dién vdi cac tir khéa “Bacillus clausii”, “enteric
coating”, “probiotic tablet”. Cac nghién cltu vé cong thirc, quy trinh san xuat va phuong

phap danh gi4 vién nén probiotic bao tan trong rudt dugc lua chon va tdng hop.

K&t qua: Cong nghé bao tan trong rudt sir dung polymer nhay pH (Eudragit®, HPMCP...) va
ky thuat bao tang s6i la giai phap hiéu qua dé bao vé bao tir Bacillus clausii khoi acid da
day va giai phong tai ruét. Cac thach thirc chinh bao gom tén that dé séng s6t (CFU) do ap
luc nén, nhiét do, dé am va tuong tac ta dugc. Cac giai phap ky thuat tuong ng da dugc
xac dinh dé giam thiéu cac anh hudng nay.

Ké&t luan: Bai tdng quan da hé théng hda thanh cong céc cd sd khoa hoc, vat liéu polymer
tién tién va cac ky thuat bao ché trong yéu trong cong nghé bao tan trong rudt ap dung
cho vién nén Bacillus clausii. Dya trén cac phan tich nay, nghién cttu dé xuat cac hudng
di trong tuong lai, bao gom viéc t8i uu hda cong thire, rng dung cac cdng nghé mdi va xay
dung tiéu chuan chat lugng cu thé, nhdm tao ra nén tang virng chic cho viéc phat trién cac

san pham probiotic chat luong cao va c6 tinh canh tranh tai Viét Nam.

T khéa: Bacillus clausii, bao tan trong rudt, vién nén, probiotic, polymer, d6 séng sot.

1. DAT VAN DE

Probiotics - cac vi sinh vat s6ng mang lai lgi ich sic
khée khi b8 sung du lugng, dong vai trd quan trong
trong ho trg tiéu hoa, diéu hoa mién dich, va phong
ngua bénh ly dudng ruét nhu hoi ching rudt kich
thich hay tiéu chay lién quan dén khang sinh [1-2].
Bacillus clausii, mét probiotic dang bao tl, ndi bat
nhd kha nang chiu dung méi trudng khic nghiét
(nhiét, acid, ap luc co hoc) so vdi cac ching sinh
dudng nhu Lactobacillus hay Bifidobacterium [3-4].
Tuy nhién, dé dat hiéu quéa lam sang, bao tr Bacillus
clausii can vugt qua moi trudong acid da day (pH 1,2-
3,5) va enzyme tiéu hda, dam bao gidi phdng va nay
mam tai ruét non (pH 6,0-7,5) [5-6].

Cong nghé bao tan trong ruét sir dung polymer nhay
pH hoac enzyme (Eudragit®, HPMCP, alginate...) dé
bao vé vi khuén khoi acid da day va kiém soat giai
phong tai rubt [7-8]. Vién nén bao tan trong rudt
chtra probiotics gilip cai thién dé séng sét, 6n dinh
bao quan, va hiéu qua sinh hoc so véi dang b6t hay
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vién nén, vién nang théng thudong [9-10]. Tai Viét
Nam, thi trudng probiotics phat trién nhanh, nhung
nghién cu vé bao ché& vién nén bao tan trong ruét
con han ché, chl yéu dya vao san phdm nhap khau
[2]. Bai tBng quan nay hé thdng hdéa céng nghé bao
tan trong rudt, ing dung trong bao ché vién nén
Bacillus clausii, ban ludn thach thuc ky thuat,
phuong phap danh gia, va dé xuat hudng nghién
clru dé xay dung san pham chét lugng cao phat trién
probiotics trong nudc.

2. PHUONG PHAP NGHIEN CUU

2.1. Co sé tim kiém tai liéu

Céc cd sO di lieu khoa hoc dién t& chinh da dugc
sir dung dé tim kiém tai liéu, bao gbm PubMed,

ScienceDirect, Google Scholar. Ngoaira, cac tailiéu
tham khdo tir cdc dugc dién uy tin (Dugc dién Hoa

Https://doi.org/10.52163/yhc.v66iCD18.3488



Ngo Nguyen Quynh Anh / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 18, 265-269

Ky - USP, Dugc dién Viét Nam - DBVN) dugc tra clru
dé dam bao tinh chinh xac va &ng dung thuc tién.

Céc tir khdéa chinh bao gom: Bacillus clausii,
probiotic, spore (bao tl), enteric coating (bao tan
trong rudt), gastro-resistant (khang dich vi), tablet
(viennén),formulation(céngthirc), polymer, stability
(dd 8n dinh), viability (d6 s8ng sot).

2.2.Tiéu chuan lua chon va loai trir tai liéu

- Tiéu chuén lya chon: céac bai bao nghién clru géc
va bai téng quan da dugc binh duyét, cac tailiéu tap
trung vao bao ché va danh gia cac dang thudc ran
(vién nén, vi hat, pellet) clia probiotic, dac biét la cac
chung sinh bao tl; cac chuyén luan dugc dién lién
quan dén vién bao tan trong rudt va kiém nghiém
probiotic.

- Tiéu chuén loai trir: cac nghién ctu chi tap trung
vao dang bao ché long hodc ban ran (hdn dich, sita
chua); cac thtrnghiém lam sang khéng mo ta chi tiét
cbng thirc hodc quy trinh bao ché cua san pham;
cac bao cdo hdi nghi ngan; céc tai liéu khong thé
truy cap toan van.

3. KET QUA NGHIEN CcUU
3.1. Cong nghé bao tan trong rudt

- Nguyén tac va muc dich: bao tan trong rudt 13 ky
thuat bao vién nén, vién nang, hodc vi hat bang
polymer khéng tan trong moéi truong acid da day (pH
1,2-3,5) nhung hoda tan tai ruét non (pH = 5,5) [7],
[12]. Theo Dugc dién My (USP 43), ldp bao tan trong
rudét ngan phan ra & da day va dam bao giadi phong tai
rudt [8]. Muc dich chinh la bao vé vi sinh vat: ngan
bat hoat bdi acid da day va enzyme (pepsin) [13];
dam bao hoat tinh sinh hoc: ndy mam va bam dinh
tai rudt non hodc dai trang [5], [14]; gidm kich ¢ng
da day: tranh tac dung phu niém mac [15]; tdng 6n
dinh: bao vé vi khuan khoi dé 4m, oxy, va nhiét trong
bao quan[16].

- CO ché giai phéng: céng nghé bao tan trong rudt
dua trén céc co ché chinh.

+ Phu thudc pH: polymer chira nhém acid yéu
(-COOH) khong ion héa & pH thap, nhung ion héa
(-COO0-) & pH > 5,5, trwong nd va hoa tan [7], [17].
Eudragit® L100 tan tai pH = 6,0 (ruét non), Eudragit®
S100 tai pH = 7,0 (dai trang) [18]. Day la co ché pho
bi€n nhat, phu hgp cho Bacillus clausii.

+ Phu thubéc enzyme: polymer sinh hoc (alginate,
chitosan) bi phan hdy bd&i enzyme rudt (lipase,
amylase, azoreductase), thich hop cho giai
phoéng dai trang [20]. Alginate/chitosan tao phuc
polyelectrolyte tang khang acid [12].

3.2. Cac loai vat liéu polymer

Lwa chon polymer quyét dinh dén hiéu qua bao vé
vi sinh vat, vi tri giai phdng vi sinh vat, va kha nang
ng dung trong san xuat céng nghiép. Cac nhém
polymer str dung chinh:

- Dan xuét cellulose: HPMCP: HP-50 (pH = 5,0),
HP-55 (pH = 5,5), tvong hgp sinh hoc, tan nhanh tai
ta trang [19]. Nhuoc diém: nhay cdm vGi dé 8m, cén
l&p cach ly [20]; HPMCAS: pH 5,5-6,8, 6n dinh hoa
hoc, dung cho rudt non va dai trang [16]; CAP: pH =
6,0, truy@én thdng nhung dé thuy phan [18].

- Dan xuét acrylic (Eudragit®): L100-55: pH = 5,5, tan
tai dau rudt non; L100: pH = 6,0, tan & gilra rudt non
[18]; S100, FS30D: pH = 7,0, tan trong dai trang [20].

- Polymer tu nhién: Alginate/Chitosan: khang acid,
phan hdy bdi enzyme dai trang, phu hgp vi nang
probiotic [13-14]; Shellac: pH= 7,0, bién thién cao, it
dung; Lipid/sap: Glyceryl monostearate, sap ong, ky
nudc, giai phong chadm bdi lipase/mudi mat, it phu
thudc pH.

3.3. Ky thuat bao

- Bao chao (Pan Coating): phun polymer én vién
trong ndi quay, sdy khi néng. Phu hgp quy mo én,
nhung khé dam bao d6 dong déu, dé mai mon vién
[16].

- Bao tang soi (Fluidized Bed Coating): vién Lo lirng
trong luong khi, phun polymer (Wurster), tao mang
mong, dong déu, hiéu qua cho vi hat/probiotic [18-
19]. Nhiét do sdy can < 45°C dé bao vé bao tir [20].

- Bao nén (Compression Coating): nén b6t polymer
quanhvién nhan, tranh dung mbi/nhiét, nhung phic
tap, kho kiém soat do day [11].

- Baovinang: két hgp spray chilling hoac nhi hoa vdi
lipid/polymer, bao vé probiotic trong vién nén [13].

3.4.Bao chévién nén Bacillus clausii bao tan trong
ruot

3.4.1. Bac tinh cua Bacillus clausii

Bacillus clausii ton tai & dang bao t, mot cdu tric
“ngl dong” déc dao véi nhiéu dac tinh vugt troi so
vdi céc té bao sinh dudng, mang lai kha nang khang
chiu dac biét [2-3]:

- C4u tric “ngl dong” cua bao tir dugc bao boc
b&i mot l&p vd nhiéu l3p clirng cap, dugc tao thanh
tir cac protein dac biét (vi du: CotA, CotB) va
peptidoglycan. Ldp vo nay cung cap kha nang bao vé
dang ké khoi nhiét dé cao. Bao t&r Bacillus clausii dé
mat hoat tinh khi ti€p xdc vdi nhiét d6 > 45°C trong
qua trinh bao phim hoac ép vién. P6 am > 60% RH
lam giam 0,5-1 log CFU/vién sau 6 thang bao quan,
doi héi cong thirec phai chira chat hut 4m (silica gel
microencapsulated). Kha ndng chiu nhiét [én dén
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50°C (hhiét dé cao hon c6 thé lam bién tinh protein
va pha v l6p vo).

- Kha n&ng chiu pH thap (pH > 1,2) trong thdi gian
ngan (duéi 2 giv), tuong duong vdi thai gian luu lai
dién hinh trong da day. Tuy nhién, ti€p xuc acid kéo
dai lam giam kha nang ndy mam.

- D06 bén co hoc t6t hon so vdi té bao sinh dudng.
3.4.2. Quy trinh bao ché

Nguyén liéu Budc thuc hién Kiém nghiém

‘ Chuan bij nguyén liéu ‘

Bt dong kho bao i l
Bacillus clausii,ta [~~~ ‘ Trén ‘
dugc don, ra, dinh l
. O D06 cting, dong déu khdi
‘ Dapvién nhan ‘ ‘{ lwgng, d6 mai mon
Bao vién Binh tinh, dinh lwong
Tédugcbao  |------ -Baocachly  f-——— CFU, dong déu khoi
- Bao tan trong ruét lugng, d6 hoatan

‘ Dong g6i e B6 6n dinh |

Hinh 1. Quy trinh bao ché vién nén
bao tan trong rudt Bacillus clausii

Quy trinh bao ché& vién nén Bacillus clausii bao tan
trong rudt can téi uvu dé bao géom céac budc chinh,
dugc téi wu hda dé gidm thiéu tdnthat CFU[17],[20]:

- SUr dung chat bao vé dong khé (cryoprotectants)
nhu trehalose/maltodextrin, déng lanh & -80°C,
thang hoa & ap suat 0,1 mbar va nhiét dé < 40°C dé
dat hoat do nudc AW < 0,2.

- Tron bot: tron bao tl véi ta dugc don (filler)
microcrystalline  cellulose  (MCC), lactose,
crospovidone bang may tron chit V vdi lyc cat thap
trong 10-15 phudt. Thém magnesium stearate lam ta
dugc tron va tron trong < 5 phut.

- Nén truc ti€p: dap vién trén may xoay tron (rotary
tablet press) vdi luc nén tir 20-50 MPa dé dam bao
do ciing clia vién tir 4-8 kg/cm? nhung tranh lam t8n
thuong bao tu.

-Bao l&dp cach ly: phun hydroxypropyl
methylcellulose (HPMC E15) (tang trong 5-10%)
bang phuong phap tang s6i. Duy tri nhiét dé vién
dudi 40°C.

- Bao tan trong rudt: phun Eudragit® L100-55 hoac
HPMC-AS (tang khéi luong vién 10-15%) bang
phuaong phap tang séi. Duy tri nhiét do dudi 45°C.
Tao ra mang khang acid.

4. BAN LUAN

Nhirng kho khan khi bao ché dang bao tan trong
rudt vdi probiotic bao gobm bién thién pH: pH da day
(1,0-3,5) thay ddi do bénh ly (viém loét, thiéu toan)
ho&c ché& do an, anh hudng giai phéng [14]; enzyme

m 268 www.tapchiyhcd.vn

tiéu hoéa: lipase, protease, azoreductase phan huy
polymer sinh hoc, gay giai phong sém [15]; t6c do
lam réng da day (GER): GER nhanh/cham (0,5-4 gid)
anh hudng thoi gian tiép xdc acid, doi hoi mang bao
bén [17-18]; nhiét do sdy > 45-50°C trong bao phim
bat hoat bao tir [19]; chi phi san xuét: polymer (Eu-
dragit®), thiét bj tang soi, va kiém soat chat lugng
tang chi phi [20]. Cac ta dugc trg ép thong thuong
(vi du: magnesium stearate) (*c ché ndy mam bao
tlr tai rudt non. Nghién cltu in vitro cho thay sir dung
sodium starch glycolate thay thé giap duy tri = 95%
hoat tinh so v&i 72% & nhém ch&ra magnesium
stearate. Mang bao Eudragit® L100-55 day 50-60 pm
dat hiéu qua bao vé t6i vu (CFU t6n that < 2% sau 2
gig pH 1,2), nhung day >80 um lam cham giai phéng
hoat chat tai rudt non (thdi gian > 30 phut). Ap luc ép
> 15 kN/cm? gay pha huy cau tric bao tor, lam giam
0,8 log CFU. Str dung may ép truc quay téc do thap
(<20rpm)va pre-lubrication véi colloidal silica giam
tén that CFU xuéng < 0,2 log.

Viéc lua chon céac ta dugc tuong thich va st dung ky
thuat bao tan trong ruét nhu vi bao, bao phim cling
nhu kiém soat nhiét do va ap suét trong qua trinh
san xuat co thé anh hudng rat Ll&n dén hiéu qua cla
san pham. Viéc tuan thl céc tiéu chuan chat luong
nghiém ngat, bao gom do dd dong déu liéu, téc do
hoa tan va do 6n dinh, la rat quan trong dé san xuat
vién nén probiotic chat lugng cao, dang tin céy va
hiéu qua.

5. KET LUAN

Cong nghé bao tan trong rudt la gidi phap hiéu qua
bao vé bao tr Bacillus clausii khoi acid da day, dam
bao giai phong tai rudt non véi dé séng soét cao.
Thach thirc trong bao ché bao gom tén théat vi sinh
vat, twong tadc bao tir va céc loai ta dugc, chi phi
san xuét. Can nghién clru t6i wu hda cong thire, ing
dung cdng nghé mdi, va xay dung tiéu chuén dé phat
trién san pham probiotic chéat lugng cao, dap ng
nhu cdu cham soc sirc khde ngay cang tang tai Viét
Nam.
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