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TOM TAT

Phé phém vé trimg la nguén nguyén liéu thé hitu ich va 6 thé sir dung
nhw mét thanh phan té diege thay thé trong cdc san phiam thudc dang
vién nén. Trong nghzen cieu nay, bot vo trimg (B VT) dwoe tién hanh
xur ly be mdt va phoi trgn voi acetaminophen bang phwong phdp ddp
truee tiép. Pdc trung cau triic cia san pham dwoc lam ré qua quang
phé héng ngoai bién doi Fourier (FT-IR). Kha néng gidi phong hoat
chdt ciia cdc céng thire vién nén khdc nhau dioe khdo sat trong méi
truong mo phong sinh ly (dém phosphate pH 5,8) va moi truong da
day (pH 1,2) sang rudt non (pH 6,8). Két qua cho thdy, acetaminophen
gidi phong nhanh trong vién nén chira BVT chwa qua xir ly trong cac
diéu kién khao sat. Mdt khdc, vién nén chira 15% thanh phan khéi
lwong BVT dd qua xir Iy véi nwe khir ion phéng thich hoat chat kéo
dai twong dong voi thudc thanh pham. Tom lai, vé trimg c6 thé duoc
tGi sir dung nhw mét ta duoc thay thé, kiém soat sw giai phéng cdc hoat
chdt khac nhau trong vién nén.

Tir khoad: Acetaminophen, giai phong thuo”'c, ta dwoc, vién nén, vo
trung

ABSTRACT

Eggshell waste, a valuable raw material, can be used as an alternative
excipient ingredient in pharmaceutical tablets. For this, the present
study modified the eggshell powder surface and mixed with
acetaminophen using the direct compression method. The structural
characteristics were clarified through Fourier-transform infrared
spectroscopy (FT-IR). The dissolution profiles of various tablet
formulations were investigated in simulated physiological
environments (phosphate buffer pH 5.8) and from gastric fluid pH 1.2
to intestinal fluid pH 6.8. The results showed that the acetaminophen
coated with untreated eggshell powder was rapidly released. In
contrast, tablets containing 15% eggshell powder treated with
deionized water were sustainably released, similar to commercial
products. In conclusion, the eggshell powder can be reused as a
replacement excipient to control the release of various active tablet
ingredients.

Keywords:
tablets

Acetaminophen drug release, eggshell, excipient,
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1. GIOI THIEU

Trén thé gidi, c6 hang triéu tin tring da duoc
tiéu thu va tao ra rat nhidu vo trimg phé phim. Theo
cac nghién cuu, trong lugng trung binh ciia mot qua
trung khoang 60 g, ty 1€ tao vo khoang 11%, udc
tinh c6 khoang 90.000 tan vo trimg phé phim dugc
thai ra mbi nam va giy ra nhidu van dé nghiém trong
dbi v6i moi truong (Tsai et al., 2006). Tuy nhién,
nhing phé pham nay c6 thé dugc tai ché va chuyén
dbi thanh cac hop chét calcium cé gi tri st dung,
than thién v6i moi truong. Cac nghién ciru gan day
déc biét quan tm tim hiéu vé dic tinh, thanh phan
chu trac cia vo trang (Laohavisuti et al., 2021). Hau
hét cac nghién ctru déu cho thay thanh phan chinh
ctia vo trimg chil yéu chira CaCOs véi vu diém 1a
khong chira thém cac nguyén té doc hai khac nhu
chi (c6 trong vo hau) (Murakami et al., 2007).
CaCOs thuong dugce str dung nhu ta dugc don trong
quy trinh bao dudng cho vién nén va lam chét can
quang trong mang boc vién thudc (Mattsson et al.,
2000). Méc du c6 chira thanh phan héa hoc hitu ich
nay, nhung vo trimg van chua duogc quan tim ding
mirc vé viéc bién chiing tir phé pham thanh vat liéu
moi. Vi vay, viéc tim ra mot phuong phap phu hop
dé bién vo  trimg phé pham thanh mot vat pham co
gia tri la can thiét nhim mang lai 1¢1 ich kinh té va
han ché nhitng mbi nguy hai dén méi trudng.

Nhiéu nghién ctru da thanh cong trong viéc tan
dung phé pham vo trimg dé tao thanh vt liéu méi,
chang han nhu sir dung bot vo trimg lam vat liéu 6n
dinh dé cai thién tinh chét cua dat (Amaral et al.,
2013), st dung vo trimg 1am nguyén liéu gdm cho
gach &p tudng va cac linh vuc lién quan (Freire et
al., 2006) hay nghién ctru st dung vo trirng nhu mot
chat hap phu dé hap phu ion kim loai ning tir nudc
thai (Osonwa et al., 2017; Makuchowska-Fryc et al.,
2019). Trong s d6, vo trimg da duoc dé xuit nhu
moét ta duoc dé cai thién téc do hoa tan cua thude
(Than et al., 2012).

D6 hoa tan co vai trd quan trong dbi voi thude
dudng udng (Ambrogi et al., 2023). Theo Hé théng
phan loai dugc pham sinh hoc (BCS), thudc dung
duong uong dugc chia thanh bén nhom khac nhau
gom: thude c6 tinh tham cao va do hoa tan cao thude
loai 1, c6 tinh thim cao nhung d6 hoa tan thap thudc
loai 2, c6 tinh tham thép va d6 hoa tan cao thudc loai
3 va thudc vira c6 tinh thdm thap va do hoa tan thap
thudc loai 4. Acetaminophen thudc loai 1, c6 dac
tinh giam dau, ha sbt duogc sir dung trong diéu tri
triéu chimg dau va sdt vira phai khi ding véi liéu
luong khuyén cdo (Ambrogi et al, 2023).
Acetaminophen 1a mot loai thudc an toan, it tdc dung
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phu duong ti€u hoa. Tuy nhién, khi & dang vién nén
giai phong tc thi, acetaminophen c6 hiéu qua diéu
tri trong khoang thoi gian ngan, nén phai ding lai
nhiéu lan khi mudn kéo dai tac dung diéu tri, do d6
tiém 4n nhiéu nguy co doc hai dén nguoi sir dung
thude (Kumar et al., 2011). Mit khéc, sy ¢c6 mat cia
céc ta duge cling c6 thé ddy nhanh hodc duy tri kha
nang giai phong duoc chat (Merwe et al., 2020). Do
d6, ta dugce bot vo tring (BVT) co thé duoc dé xuit
nhu mdt ta dugce gitr vai tro chinh trong viéc lam
tang hodc duy tri tdc do hoa tan cua thude. Muc tidu
ctia nghién ciru ndy nham tai sir dung phé pham vo
trimg (mg dung lam ta dugc trong cac dugc pham
sinh hoc tiém ning, cu thé 1a img dung bao ché vién
nén acetaminophen giai phong nhanh va bén viing,
g6p phan cai thién tinh trang 6 nhiém méi trudng tir
rac thai sinh hoat.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoa chit va thudc thir

Héa chit duoc st dung la stearic acid,
acetaminophen, avicel PH 102 (Alpha Chemika, An
D0), ethanol va chloroform (Chemsol, Viét Nam).

2.2. Nguyén li¢u

Vo tring duogc dung 1a vo triing ga cong nghiép,
thu duoc tir cac quan an trén dia ban phuong Hung
Loi, quan Ninh Kiéu, thanh pho Can Tho.

2.3. Thu thap va xir ly nguyén li¢u

V6 trimg sau khi thu thap dugc tién hanh rira
sach, boc hét mang bén trong va dun sdi trong nudc
khir ion. Sau d6, mau vo trimg duogc sdy kho o 80°C.
Tiép theo, mau dugc nghién min va ray qua ludi co
kich thude 0,008 mm. Phan qua luéi 1a mdu BVT
dugce st dung cho céc khao sat tiép theo.

2.4. Bién d6i bé mit calcium carbonate c6
trong bot vé trirng

BVT dugc xtr ly véi stearic acid 1% (w/v) trong
ba loai dung méi khac nhau gdm nudc khir ion,
ethanol 95% va chloroform. Mau sau khi xtt 1y véi
nuée khtr ion s& duge 1am kho ¢ 45°C. Mau sau khi
xtr 1y voi ethanol 95% va chloroform dugc lam kho
& nhiét d6 phong. Pic trung cu trac cua BVT sau
khi xir Iy dwoc phan tich bang phd hong ngoai bién
doi Fourier (Fourier-Transform Infrared
Spectroscopy, FT-IR). Phép do phd dugc thuc hién
bang may JASCO FT/IR-4600 (Nhat Ban) sir dung
potassium bromide (KBr) lam gia d&. Cu thé, cac
mau BVT sau khi xtr ly duoc nghién min va tron véi
KBr. Sau d6, hon hop duge dwa vao khuon va nén
thanh vién ¢ tiét dién tron. Phd dugce do voi do phéan
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giai 1 em, dai pho 4000-400 cm™, sir dung ki thudt
xu 1y tin hi¢u Cosine va dau do TGS.
2.5. Dap vién nén chira hoat chit
acetaminophen

Két qua khao sat 20 vién thudc chira ham luong
acetaminophen 500 mg trén thi truong (tén thuong
mai: Partamol Tab., Stellapharm, Viét Nam) ghi
nhan duoc khbi luong trung binh ciia mdi vién thube
1a 624 mg. Tir d6 cong thirc bao ché vién nén dugc
thiét 1ap nhu sau: 500 mg hoat chét acetaminophen
(twong duwong 80% (w/w) khdi lwong vién nén); ta
dugc gom BVT (20%, 15%, 12%, 8%, 4% (w/w)) va
avicel PH 102 tuong tng v€ thanh phan khoi luong;
tién hanh dap vién st dung may nén truc tiép
(CrushIR, Pike Technologies, My) dé thu dugc vién
nén thanh pham.

2.6. Khdo sat kha ning hoa tan ciia vién nén
trong méi truwong dém phosphate pH 5,8,
moi trwong dich vi da day gia (pH 1,2) -
moi truweong dich rudt gia (pH 6,8)

Céc moi truong khao sat do hoa tan dugc chuén
bi va diéu chinh nhiét do moi truong 37+0,5 °C
(PTWS 820D, Pharmatest, Duc). Pdi v6i moi
truong dém phosphate pH 5,8, vién nén thanh phim
véi ta duge BVT (20%, 15%, 12%, 8%, 4% (w/w))
va avicel PH 102 twong tmg vé thanh phan khdi
luong) va vién nén thuong mai dugc phan tan vao
500 mL dém, 200 pL dich s€ duogc rit ra tai tung
thoi diém va thém vao lugng dém tuong tmg, khao
sat trong khoang thoi gian 4 gio.

Tuong tu d6i v6i moi truong dich vi da day gia
(pH 1,2) - rudt gia (pH 6,8), dau tién, vién nén dugc
phén tan vao mdi trudng dich vi da day gia trong
khoang thoi gian 3 gid. Sau d6, vién nén duogc
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chuyén sang mdi trudng rudt gia trong 1 gi¢ ké tiép.
Luong thé tich thir nghiém duoc lap lai twong tu thi
nghiém trén (Xin-mei et al., 2015).

Ham lugng acetaminophen cé trong dich rat &
c4c thoi diém khao sat dwoc xac dinh bang phuong
phap do quang phd UV-Vis tai budc song A = 243
nm duya trén phuong trinh dudng chuan: y = 0,0427x
+0,0448 (R?=0,997; pH 5,8); y = 0,0504x +0,0382
(R? =0,996; pH 1,2); y = 0,0848x + 0,0329 (R2 =
0,997; pH 6,8).

Kha nang gidi phong tich liy (%) cua
acetaminophen chtra trong vién nén dugc tinh toan
theo cong thirc (1) va duoc biéu dién qua biéu dd
phu thugc theo thoi gian (Pham et al., 2023):

Gidi phong tich liy = SVEE Cibq00 (%) (1)
Mo-3t1 M;

Trong do, Ct, Ci la n6ng dd cua thude duge giai
phong tai thoi diém t va i; Vy 1a tong thé tich dung
dich dém hoa tan; V 1a thé tich mau hut tai mdi thoi
dlem M 1 ham lugng acetaminophen ban dau; M;

1a tong ham luong a hit tai thoi diém i.

3. KET QUA VA THAO LUAN
3.1. Pic diém cam quan cia vién nén

Vién nén duogc tao thanh béng cach nén khéi hat
thudc co ta duoc trén may dap vién. Vién nén co
dang ran, hinh tru det, hai day phéng, cac vién nén
déu dat yéu cau vé d6 dong déu khdi luong
(Hinh 1). Ngoai ra, do trong thanh phan c6 chira ta
dugc avicel PH 102 lam tron bong bé mit, két dinh
cac thanh phan lai véi nhau (United States
Pharmacopeia, 2018) dé hinh thanh ciu trac hoan
chinh ctia moét vién nén.

Hinh 1. Anh cic vién nén chira 12% BVT chwa qua xir Iy (A1, A2); BVT xir Iy qua nwée khir ion (B1,
B2), ethanol 95% (C1, C2) va chloroform (D1, D2)

3.2. Phd hong ngoai bién déi Fourier (FT-IR)

Cac hat calcium carbonate trong vo trirng cé
nang luong bé mat cao, cd tinh wa nudc manh nén

d& gy két ty, phan tan khong déu, anh huong dén
hiéu qua st dung (Rungruang et al., 2006). Vi vay,
bé mat cua chung can dugc stra 601 Stearic acid 1a
chat xir ly bé mat thudng duoc sir dung dé diéu chinh
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bé mit calcium carbonate do tan tot trong nhiéu loai
dung mo6i khac nhau nhu: nudc, -ethanol,
chloroform, ... (Cao et al., 2016) Ngoai ra, cAu trac
clia stearic acid gdbm mot du alkyl mach dai khong
phan cuc, ddu con lai 13 nhém carbonyl phan cuc
nén c6 kha ning tuong thich va hap phu tot trén bé
mat calcium carbonate (Cao et al., 2016). Pac trung
chu trac nay duoc thé hién qua phd FT-IR cua bot
v6 tring chua qua xtr 1y va qua xir Iy bé mat voi
stearic acid (Hinh 2).

Vung 3400 cm® 112 peak dao dong kéo dai mat
phang nhém —OH cua phan tir nuéc bi hip phu chi
yéu trén bé mit cuia cac hat carbonate ¢6 trong BVT.
Dbi véi BVT da qua xir 1y, cuong d6 tin hiéu peak
nay tuong d6i manh hon do chiu thém sy anh huong
nhom carboxyl (-COOH) cua stearic acid (Jiang et

3400cm!

Tép 60, S6 34 (2024): 81-88

al., 2016). Hon nita, cic dic trung cua chudi
hydrocarbon no cua stearic acid 1a dao dong kéo
gidn bat ddi xing cua cac lién két C-H trong nhom
-CH3 tai vi tri 2956 cm!, dao dong kéo gian dbi
xtng va bat dbi xtmg cua cac lién két C-H trong
nhom -CHj tai vi trf 2850 cm™ va 2920 cm™!. Ngoai
ra, dao dong tai vi tri 1417 cm™!, dao dong bién dang
ngoai tai vi tri 946 cm! va dao dong bién dang trong
tai vi tri 709 cm™! 1a céc tin hiéu dic trung ciia nhém
carbonate c6 trong BVT (Konopacka-Lyskawa et
al., 2017). Két qua nay hoan toan phu hop véi cac
nghién ctu trude day (Tizo et al., 2018). Su khac
biét gitta phd FT-IR ciia BVT chua qua xu 1y va qua
xur ly cho thay nghién ctru bude dau thanh cong
trong viéc bién d6i bé mat calcium carbonate co
trong BVT.

709 cm!
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Hinh 3. Phd FT-IR ciia hoat chit acetaminophen, cic vién nén chira 12% BVT chwa qua xir Iy va qua

Ngoai ra, so sanh phd FT-IR cua acetaminophen
nguyén chét va cac vién nén chtra ta duoc BVT qua
xtr Iy thdy dugc rang khong c6 sy khac biét giita cac
ving tin hiéu (Hinh 3). Diéu nay cho thiy BVT

xir ly
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khong thé hién sy tuong tac voi hoat chit va cac
thanh phan khac trong vién nén. Pay chinh la diéu
kién can thiét cua bat ki mot loai ta duge nao co
trong thanh phan mét vién thudc.
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3.3. Kha ning hoa tan cia vién nén
3.3.1. Trong méi truwong dém phosphate pH 5,8

Vién nén chita BVT chua qua xur ly giai phong
hoat chit nhanh & hau hét cac cong thirc, do cac hat
calcium carbonate khi vao méi truong hoa tan s€ bi
an mon, hinh thanh céac 16 rong trén 16p phu giy ra
hién tuwong xam nhap ctia moi trudng hoa tan vao
cac 161 (Hinh 4). Khi d6, cac vién nén phdng 1én va
phan huy thanh cac hat min dan dén viéc giai phong
hoat chat nhanh chong. Nguoc lai, ddi véi cac vién
nén di qua xur 1y, do calcium stearate c6 ban chat ky
nuée nén 1am cham qué trinh thdm udt bé mat cua
vién nén, anh hudong dén tdc do giai phong hoat chat
(Sunardi et al., 2023).

i phing

Suilphing.
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Theo tiéu chun cia duge dién United States
Pharmacopeia (USP, 2018), kha ning giai phong
hoat chit cta vién nén acetaminophen trong moi
truong dém phosphate pH 5,8 trong 30 phit dau
khong it hon 80% luong hoat chit dugc ghi trén
nhén. Két qua hoa tan vién nén cho théy, chi c6 vién
nén chira BVT chua qua xt ly & ham luong 20% va
15% c6 kha ning giai phong hoat chat phi hop véi
tiéu chudn duoc dién (phan tram giai phong hoat
chat 1an luot 14 89,8 + 2,1% va 80,9 + 0,3%). Vi vy,
BVT chua qua xir 1y thich hop dé sir dung lam ta
dugc trong vién nén acetaminophen véi muc dich
tac dung nhanh, tai chd.

ol
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Hinh 4. D6 thi thé hi¢n khi ning giai phong acetaminophen ciia cic vién nén chira ham lwgng BVT
20% (A), 15% (B), 12% (C), 8% (D) va 4% (E) trong moi trweong dém pH 5,8

pH 1,2
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Hinh 5. Do thi thé hi¢n kha ning giai phong acetaminophen ciia vién nén trén thi truong
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Hinh 6. Do thi thé hi¢n kha ning giai phong acetaminophen ciia cic vién nén chira ham lwong BVT
20% (A), 15% (B), 12% (C), 8% (D) va 4% (E) trong méi truong pH 1,2 va 6,8

3.3.2. Trong moi truong dich vi da day gia pH
1,2 va dich ruot gia pH 6,8

Qua trinh giai phong hoat chat in vitro tai moi
truong pH 1,2 va pH 6,8 myc dich mé phong qua
trinh hap thu thudc & duong ti€u hoa ciia nguoi.

Theo tiéu chuan dwoc dién USP (2018), kha
ning giai phong hoat chat cia vién nén
acetaminophen phong thich kéo dai trong moi
treong mo phong dich da day khong enzyme trong
15 phat, 1 gio va 3 gid 1an luot 1a 45%-65%, 60%-
85% va khong it hon 85% luong dugc hoat chit ghi
trén nhan.

Déi v6i cac vién nén chira BVT chua qua xir 1y,
qué trinh giai phong dién ra nhanh chong. Cu thé, co
hon 70% luong hoat chat dugc giai phong trong 15
phut ddu tién cia qué trinh. Nguyén nhan do thanh
phan chinh cia BVT 1a CaCO3, chat nay tuong tac
vo6i acid dich vi da day, sinh ra khi CO, lam tan ra
vién nhanh chéng. Vi vay, BVT chua qua xu ly
khong phu hop dé 1am ta duoc trong vién nén duy
tri phong thich do kém bén tai méi truong dich vi da
day m6 phong pH 1,2.
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Déi véi vién nén chira BVT qua xir 1y, su phong
thich hoat chat dién ra bén ving trong méi trudng
acid dich vi da day. So sanh sy phong thich hoat chét
ctia vién nén trén thi truong (Hinh 5) va mot s cong
thirc vién nén chita BVT qua xir Iy (Hinh 6) cho thiy
¢6 su tuong dong trong qua trinh giai phong. BVT
qua xtr Iy gitip bao vé hoat chit trong méi trudng
acid da day (pH 1,2) va ddy manh phong thich & méi
trueong rudt (pH 6,8). Vi vay, BVT qua xir Iy hoan
toan phu hop dé sir dung 1am ta dwoc trong vién nén
acetaminophen phong thich kéo dai. Tuy nhién, sy
phéng thich nay con phuy thudc vao ban chat ky nudc
ctia BVT qua xir Iy bé mit. Khi ting dan ham lugng
BVT thi toc d6 phong thich hoat chit ctia vién nén
cang giam (Bang 1, Bang 2 va Bang 3), ham luong
BVT qua xtt Iy cang nhiéu s& tao ra mét hang rao ky
nuéce day dic bao phi hoat chit va lam cham di quéa
trinh giai phong. Ngoai ra, ban chat ky nudc cua
BVT con phu thudc vao loai dung moi str dung trong
qué trinh bién d6i bé mat vat liéu. Do d6, dung moi
phu hgp doéng vai tro quan trong trong viéc xur 1y
BVT dé t6i wu nhit viéc duy tri giai phong hoat chét
trong vién nén.

Dya theo tiéu chuan dugc dién USP (2018),
thanh phan BVT qua xu 1y v6i nuée khur ion phu
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hop lan luot 1a 8% va 15%, xtr 1y voi ethanol 95%
va chloroform twong dong ve thanh phan chiém 4%.
Do d6, v6i muc dich nghién ciru thay theé BVT doi
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v6i céc ta dugc hién c6 trong thude thanh pham thi
BVT xtr 1y véi nude khtr ion véi thanh phan chiém
15% 1a phu hop.

Bang 1. Khi ning giai phong hoat chit ciia vién nén chwa BVT xir Iy qua nwée khir ion

Ham lugng BVT qua xir ly trong vién nén

Tht gian 4% 8% 12% 15% 20%
15 phut 74,4 £ 0,4% 57,0+ 1,2% 51,9+ 1,2% 46,1 =1,3% 37,5+ 1,5%
1 gio 89,6 +1,3% 70,0 = 0,6% 73,3+ 1,2% 65,0 £ 1,4% 59,1 £1,1%
3 gio 97,7+ 1,2% 98,0 = 1,6% 97,9+ 1,3% 98,8 +2,1% 949 +1,3%
Bing 2. Kha ning gidi phong hoat chit ciia vién nén chwa BVT xir Iy qua ethanol 95%
Thési gian Ham lwgng BVT qua xir ly trong vién nén
4% 8% 12% 15% 20%
15 phut 52,2+ 1,4% 42,2 +1,5% 42,4 +1,3% 27,6 £1,5% 10,6 + 1,0%
1 gid 752+ 1,2% 65,2+1,1% 52,0+ 1,7% 39,5+ 0,7% 22,5+2,4%
3 gio 99,9 +1,9% 91,9+0,7% 90,7 +2,4% 83,7 +1,5% 29,7+ 1,6%
Bang 3. Khi ning giai phong hoat chit ciia vién nén chwa BVT xir Iy qua chloroform
Théi gian Ham lwgng BVT qua xir ly trong vién nén
4% 8% 12% 15% 20%
15 phut 61,9+ 1,7% 49,0 +£2,2% 37,7+0,8% 19,1 +1,2% 7,8 £2,0%
1 gio 75,8+ 1,3% 61,1 £0,7% 46,1 +1,3% 32,0+ 0,7% 23,0 +2,4%
3 gio 99,9 +0,9% 88,9+ 1,4% 89,0 + 1,7% 76,0 £2,7% 32,2+0,7%

4. KET LUAN

Nghién ciru da thanh cong trong viée xir Iy phé
pham vo tring, tmg dung lam ta duoc trong vién nén
chira hoat chat acetaminophen. Bot v trimg (BVT)
chua qua xtr ly thich hgp cho cong thic gidi phong
thudc nhanh, muc dich tac dung tai chd. Trong khi
d06, 15% vé thanh phan khéi lugng BVT qua xir ly
v&i nudce khir ion thich hop cho dang vién nén phong
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