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Linh vire ky thuit dwoe dé cap

Sang ché @& cap dén ché phdm phén phéi qua da chira phirc hop hat hoat chit-

canxi phosphat dé van chuyén hoat chét.
Tinh trang k§ thuit ciia sang ché

Nhiéu hoat chét khac nhau da va tiép tuc dugc phat trién dé su dung trong didu
trj c4c tinh trang bénh khic nhau, bao gdm ca bénh va céc tinh trang khong phai 1a
bénh. Dbi véi viée st dung nay, lugng hitu hi€u cta hoat chét can phai dugc chuyén
dén d6i twong c6 nhu cau. Nhiéu ché phidm phéan phdi khac nhau va cac duong ding da
dligc phét trién, trong d6 cac dudng nay c6 thé thay dbi phu thudc vao ban chit cua
hoat chit. Thong thuong, cic dwdng van chuyén it x4m nhap hon duge dung nap tét

hon va do vdy dugc mong muon hon.

Trong US 2005/0234114, hat bao gdm céc hat dang nano canxi phosphat két
nang c4 céc dai phan tir ¢6 hoat tinh sinh hoc va chit bién ddi bé mit bao gdm axit mat

dugc boc 16. Cac hat nay duoc boc 16¢ 13 duge din chuyén qua duong miéng.

Mot loai dudng van chuyén ma dwgc quan tAm nhét do ban chat xAm nhép giam
thidu cua chung 1a chuyén qua da. Khi chuyén qua da, ché phdm hoat chit dugc ap
dung vao vi tri da @& chuyén hoat chét dén d6i tuong. Nhidu k¥ thuét chuyén qua da
hién tai dang st dung hodc dang trong qué trinh ddnh gid khong hoan toan théa man.
Vi dy, mot s ky thudt chuyén qua da nhét dinh c6 thé pha v& tinh toan ven cia 16p
simg (Sc) va/hodic phu thudc vao su c6 mit ciia cac chit ting thdm, ma co thé gay ra su
pha huy va/hodc su kich tmg khong mong mudn. Ngoai ra, mét sé k§ thuét chuyén qua
da nhit dinh c6 thé 1a cac k¥ thuat dua trén polyme va/hodc liposom, khong mot k¥
thuét nao trong s6 d6 thuc sy chuyén qua Sc. Hon nita, céc k§ thuét nay khong thé
duoc 4p dung cho céc hoat chét sinh hoc c¢6 phan tir lugng 16m, v.v.

Nhu vdy, tiép tuc can phai phét trién cc k§ thuét chuyén qua da méi ma khéc
phuc mot hodc nhidu nhugc diém dang gip phai véi cac phuong phap chuyén qua da

hién co.
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Ban chit ky thuit clia sang ché

Muc dich cda séang ché 13 dé xuét ché phém phéan phéi qua da. Céc khia canh
cua ché phém phéan phéi qua da bao gém su c¢6 mdt ctia phirc hop hat hoat chét-canxi
phosphat, trong d6 cac phtic hgp nay bao gém cac hat canxi phosphat dang 18 nano
hinh cﬁu, cing, déng nhét két hop v6i mot hodc nhiéu hoat chét. Sang ché con dé xuét
ché phém dé sir dung trong céc ing dung phéan phéi hoat chét.

MO ta vin tit cac hinh vé

Fig. 1A dén Fig.2B thé hién hinh anh hién vi quét dién tir ciia cac hat canxi
phosphat dang 15 nano hinh ciu, cting, ddng nhit ma duge ding trong ché phdm phén
phéi theo sang ché.

Fig.3 thé hién sy mo6 td dang do thi cia phéan phéi c¥ hat cia cac hat canxi
phosphat dang 13 nano hinh céu, cung, déng nhat ma dugc dung trong ché phém phan
phéi theo sang ché.

Fig.4 thé hién hinh anh nhin théy dugc cia hoat chét dugc grfm vao cac hat
canxi phosphat.

Fig. 5A va Fig.5B thé hién céc hinh anh dai bang sau khi st dung 10% huyén
phil dic hat canxi phosphat cho cing tay. Fig.5A thé hién sy thAm cic hat canxi
phosphat vao 16p thr nhét cta 16p sing. Fig.5B thé hién sy thdm cac hat canxi
phosphat vao 16p thtr ba cua 16p stng.

Fig.6 1a hinh anh cta da chudt nhit trudc khi st dung cac hat canxi phosphat.
Khéng c6 bing chting vé Ca** trong 16p simg phia trén.

Fig. 7A thé hién cac hat canxi trong 16p sting phia trén cling nhu céc hat nho

hon trong 16p sirg & dudi. Fig.7B thé hién sy mét tinh toan ven ctia cic hat canxi hinh

cau.

Fig.8 13 4nh thé hién sy thdm huynh quang CTC qua 16p simg sau khi dung tai
chd

Fig.9 thé hién cic két qua cia STAY-C50 c6 va khong c6 dai bang hat canxi
phosphat.
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Fig.10 12 bang thé hién khdi lwong va ty 18 phan trim cta lysozym c6 va khong

¢6 cac hat canxi phosphat khi dugc do bang dai bang.

Fig.11 thé hién sy chuyén qua da té bao Franz cua hoat chét riboflavin

monophosphat c¢6 va khong c6 cac hat canxi phosphat.
MO ta chi tiét sang ché

Sang ché d& xuit ché pham phan phdi qua da. Cac khia canh ctia ché phdm
phan phdi qua da bao gdm sw c6 mit ciia phirc hop hat hoat chét-canxi phosphat, trong
d6 phirc hop nay bao gdm céc hat canxi phosphat dang 15 nano hinh ciu, cting, ddng
nhat két hop v6i mot hodc nhidu hoat chit. Sang ché con dé xuét cac phuong phép st

dung ché phim trong céc timg dung phan phdi hoat chét.

Trude khi sang ché ndy dugc md ta thém, can hiéu ring sang ché nay khéng chi
gi6i han cu thé & cac phuong 4n cu thé duoc mb ta, vi vay, co thé thay ddi. Cling cin
hidu rdng thuét ngir dwoc st dung & ddy chi nhim muc dich md ta cac phwong 4n cu
thé, va khong duoc du dinh dé gi6i han, vi pham vi clia sang ché nay s& chi bi gi6i han

0 cac diém yéu cau bdo h kém theo.

Khi khoang gia tri dwgc @& xuét, can hiéu ring mdi gid tri & gita, dén tht 10
ctia don vi gidi han duéi trir khi c6 chi din rd rang theo cach khéc, nim trong khoang
gidi han trén va dudi ctia khoang do va bét ky gia tri khac dd nén hodc gid tri & giita
trong khoang d6, dugc bao gdm trong séng ché. Cac gii han trén va dudi trong sd cac
khoang nhé hon nay c6 thé doc lap duoc bao gdm trong céc khoiang nhé hon va con
duoc bao gdm trong sang ché, tiry thudc vao gidi han bit ky khéng dugc bao gdm mot
cach cu thé trong khoang da néu. Trong khoang di néu bao gdbm mot hoic ca hai trong
sb cdc gi6i han, cac khoang khong bao gdm mot trong hai hoidc ca hai trong s6 cac

khoang nay bao gom cac gidi han ciing dugc bao gom trong sang che.

Céc khoang nhit dinh duoc trinh bay & day vai gia tri s§ duge di trude boi thuat
ngit "khoang". Thuat ngit "khoang" dugc st dung & ddy dé minh hoa s6 chinh x4c ma
di truong, cling nhu sé lwong 13 gin bing hodic x4p xi s ma thuét ngit dén trudc.
Trong vi€c xé4c dinh xem la sb6 gin bing hodc khoang cu thé dugc dua ra, gﬁn hodc
khoang sb chua dugce dua ra ¢ thé 1a sb lugng ma, trong pham vi cia sdng ché no6

dugc thé hién, dua ra dwong lugng chinh ciia sb da dua cu thé.
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Céc phuong phép dugc néu & day co thé dugc thuc hién theo trinh tu bit ky ctua

céc truong hop da dua ma c6 thé c6 logic, ciing nhu trt tw da dua cia cc trudng hop.

Trir khi ¢6 quy dinh khac, tit ca thuat ngir k§ thuat va khoa hoc dugc sir dung &
day c6 nghia gidng nhu duoc hiéu thong thuong boi ngudi c6 hiéu biét trung binh
trong linh vuc k§ thuit dén ma thudc sang ché nay. Mic du bat ky phuong phép va
nguyén liéu bét ky twong tu hodc twong dwong véi cac phwong phap va nguyén lidu
duoc md ta & diy cling c6 thé duge st dung trong thuc té hodc thu nghiém sang ché

nay, cac phuong phép va cac nguyén li€u dugc vu tién bay gi¢ duge mo ta.

Tét ca céc tai lidu cong bb duge dé cap ¢ day dugc dua vao day bﬁng cach vién
dan dé boc 16 va md ta cac phuong phap va/hodc nguyén liéu ¢6 lién quan dén ma cac
tai lidu cong bd duoc dua ra. Cac cong bd dugc thao luan trong ban md ta nay chi
dugc cung cdp cho phin boc 16 truée ngay ndp cua sang ché nay. Khong co diéu nao
trong ban mo ta nay dugc hiéu nhu thira nhan rang sang ché khong dudc quyén xay ra
trude cong bd nay béi vi sang ché trude. Ngoai ra, ngay cong bd dugc cung cip c6 thé
khéac véi ngay cong bb thyc té c6 thé cin x4c nhan doc 14p.

Cén lvu y ring nhu duoc st dung trong ban mb ta ndy va trong cac diém yéu
cdu béo hod kém theo, dang sd it bao gdm ca dang sé nhidu trir khi ¢6 chi d4n rd rang
theo cach khac. Luu y thém ring cac yéu cu ¢ thé dugc soan thao dé loai trir yéu t6
tlly y bat ky. Nhu vay, ndi dung ndy duoc dy dinh 1am co sé tién d& dé sir dung thuat
ngit ¢6 tinh chuyén biét nhu "chi ¢6," "chi" va dang twong tu két hop véi viée néu ra

cac y€u to yéu cau hodc st dung gidi han "pht dinh".

Trong vi¢c mo ta thém nita cdc khia canh khac nhau ctia sang ché, céc hat hoat
chét-canxi phosphat theo cac phuong 4n nhét dinh dwoc mé ta chi tiét, sau d6 1a mo ta
cac phuong 4n cua ché phdm phén phbi ma bao gdm ché phim nay, ciing nhu cic
phuong phap san xuét va st dung phirc chit va ché phdm phéan phéi ma bao gébm ché

pham nay.
Ché phdm phan phéi

Nhu duge tom tit trén ddy, ché phdm phéan phdi hoat chét duoc dé xuit. Ché
phdm phan phdi hoat chét theo sang ché bao gdm phirc hop hat hoat chét-canxi

phosphat ¢6 mit trong méi truong dan chuyén. Cac thanh phan ciia méi trudng din
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chuyén phitc hop hat hoat chét-canxi phosphat ctia ché phim phan phdi dugc xem xét

riéng biét chi tiét hon sau day.
Phtrc hop hat hoat chét-canxi phosphat

Phirc hop hat hoat chit-canxi phosphat ma ¢6 mit trong ché phdm phan phéi
theo sang ché bao gdm céc hat canxi phosphat dang 15 nano hinh cau, cing, déng nhat
két hop véi mot hodc nhiéu hoat chit. Khi cac hat két hop v6i mot hodc nhiéu hoat
chét, mot hodc nhiéu hoat chét ndy duogc lién két véi cac hat theo cach nao dé. (Cac)
hoat chat c6 thé dugc lién két v6i cac hat thong qua nhidu dang két hop khéac nhau, bao
gbm nhung khong gii han &, lién két ion, lién két cong hoa tri, twong tac Van der
Waals, twong tac lién két hydro, twong tac phéan chia pha thudng va pha dao, v.v. Nhu
vay, cac hat co thé dugc mo ta dugce nap v6i mot lugng ciia mot hodc nhiéu hoat chét.
Thudt ngit "dwoc nap” c6 nghia 1 cac hat bao gdm mdt lwong ctia mot hodc nhiéu hoat
chit (n6i cach khéac 1a lwong cia mdt hoat chét don 1€ hodc hai hodc nhidu hoat chét
khéc nhau) ma duoc lién két véi cac hat. Khi hoat chét dugc lién két véi cac hat, hoat
chét nay khong tach ra khéi cc hat véi bit ky lugng dang ké nao khi cac hat c6 mit
trong ché phdm phan phébi. Vi vé co ban khong c6 hoat chit ndo trong s cc hoat chit
nay tach ra khoi céc hat, nén lugng bit ky ma thuc sw tach ra 13 30% hoic thip hon,
nhu 20% hodc thip hon, vi du nhu 10% hodc thap hon, bao gdbm 5% hoic thdp hon
theo khéi lwong cta lugng duoc lién két ban dau ctia hoat chit. Lwgng thanh phan hoat
chit (ma duogc tao thanh tir mot hodc nhiéu hoat chit riéng biét) ma duoc lién két vé6i
cac hat c6 thé thay dbi phu thudc vao (céc) hoat chét cu thé tao thanh hoat chét lién két
v6i hat, va theo cac phwong 4n nhit dinh, ndm trong khang tir 0,01 dén 1000 mg/g,
nhu tir 0,1 dén 750 mg/g va bao gbém tir 1 t6i 300 mg/g hoat chit/gam hat.

Hoat chit dugce két hop thudn nghich v4i céc hat canxi phosphat. Thuat ngit
"duge két hop thuén nghich" c6 nghia 13 hoat chit duoc giai phong ra khéi cac hat
canxi phosphat sau khi chuyén dén d6i tugng, vi du nhu sau khi sir dung ché phim
phan phéi ma bao gdm phtc chét cho vi tri da. Khi dugc xem xét chi tiét hon duéi
day, cac hat canxi phosphat clia phitc chét phan hiy trong diéu kién axit, nhu trong
diéu kién 1a d6 pH=5 hodc thép hon, vi du nhu d6 pH=4,9 hodc thép hon, 6 pH =4,7
ho#c thip hon, 4 pH=4,5 hodc thdp hon, 46 pH=4,3 hodc thap hon. Khi cac hat phan
huy, chung giai phong "trong tai" hoat chét ctia chiing. Lép simg (SC), 16p ngoai ciing
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clia da, duoc tao thanh béi xAp xi 20 16p té bao va do day xap xi 10pum. Do pH ctia SC
thay d6i phu thudc vao do sdu cia nd. Lép ngodi cing cia né thay doi tir @6 pH 4,3
dén 7,0, phu thudc vao vi tri dugc léy mau, ho#ic giéi tinh cla c4 thé. Do pH nay ting
dén khoang 7,0 gan 16p hat (SG: stratum granulosum). Sy ting ndy manh nhét trong
vai 16p cubi clng ciia SC gén k& SG, nhu dugce xem duéi ddy. Nhu vay, khi cac phirc
chét cua sang ché thim vao SC, chiing phan huy va ddng thoi giai phong hoat chit bat

ky ma duoc két hop véi né.

Hoat chit dugc giai phong gitt duge hoat tinh mong mudn cia n6é mic du da
dugc két hop véi cac hat canxi phosphat trong phirc chét. Do d6, viéc lién két va giai
phéng hoat chét vao céc hat canxi phosphat gay ra v& co ban rét it, néu co, sy ton hai
dén hoat chit. Nhu vay, hoat tinh ctia hoat chét khong bi giam bét dén mtc ma anh
hudng bét lgi dén tinh hitu dung cta né, trong do bét ky su gidm hoat tinh nao dugc
gdy ra boi viée két hop vé6i cac hat canxi phosphat ma c6 thé x4y ra voi hoat chit da
néu 1a 10% hodc thip hon, nhu 5% hoic thip hon va bao gdm 1% hoic thap hon, vi
du, nhu dugc xac dinh bing phwong phap thir nghiém hoat tinh, vi dy, nhu dd md ta
trong phén thir nghiém duéi day.

Trong mot s6 phuong 4n, su Kkét hop cua hoat chit v6i cac hat canxi phosphat
trong phurc chét duy tri mot hosc nhiéu ddu hiéu mong muén cta hoat chét, nhu do én
dinh. N6i cach khéc, phirc chét 1am 8n dinh hoat chit, so v6i dbi chimg ma khong c6

cac hat canxi phosphat.
Céc hat canxi phosphat dang 15 nano hinh cdu, cimg, ddng nhat

Hat canxi phosphat ctia phttc hgp hat hoat chit-canxi phosphat 13 hat canxi
phosphat dang 15 nano hinh cdu, ctmg, ddng nhat. Thuat ngit “ddng nhat" c6 nghia la
hinh dang cta céc hat vé& co ban 1a khong thay di, chinh vi thé cac hat v& co ban ¢6
cing dang hinh cau. Thuat ngit “cng" c6 nghia 13 cac hat 14 ctng, chinh vi thé chung
khong dé& udn. Thuat ngit "hinh cAu" dugce st dung trong theo nghia thong thudng cla
n6 cé nghia la than tron ma bé mit cia nd 14 & tit ca cac diém v& co ban cach mot
khoang bang nhau tinh tir tim. Pugc quan tdm 1a cac hat canxi phosphat trong d6
duong kinh trung vi 1a 20 pm hodc thap hon, nhu 10 um hogc thip hon, bao gdm 5 um
hodc thip hon, trong d6 trong mdt sb truong hop dudng kinh trung vi 1& 4 pm hodc

thap hon, nhu 3 pm hodc thip hon, bao gdm 2 pm hogc thip hon. Trong ché phdm

_7-
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canxi phosphat dang hat da néu, phan phéi duong kinh c¢6 thé c¢6 mit, trong d6 trong
mot s6 truong hop, phé‘m 16n (nhu 60% hoac 16n hon, 75% hodc 16n hon, 90% hodc
16n hon, 95% hodc 16n hon) cda cac hat c6 dudng kinh nim trong khoang tir 0,01 dén
20 um, nhu tr 0,1 dén 10 pm, va bao gdm tir 0,1 dén 2 pm. Trong mot sb truong hop,
ty 1€ clia cac hat ma c6 duong kinh hat trung binh 1a 2 um hodc thép hon 1a 50% hodc
16n hon theo sb lugng, nhu 70% hodc 16n hon theo $6 lugng, bao gﬁ“)m 90% hodc 1én

hon theo s lugng.

Céc hat c6 dang 18 nano. Thuit ngit “dang 16 nano" c6 nghia 1a cac hat c6 do
xép 1a 30% hodc 16n hon, nhu 40% hodc 16n hon, bao gém 50% hoac 16n hon, trong
d6 do xbp c6 thé ndm trong khoang tir 30% dén 85%, nhu tir 40% dén 70%, bao gdm
tir 45% dén 55%, nhu duge x4c dinh bang cach sir dung phuong phép xac dinh do x6p
bing may do do x6p thily ngan xdm nhép nhu dd md ta trong ASTM D 4284-88
“Standard Test Method for Determining Pore Volume Distribution of Catalysts by
Mercury Intrusion Porosimetry”. D0 x6p con duge mo ta bang thuat ngit “thé tich 15
(rnL/ g)" Vé trong truedng hop nay co thé nam trong khoang tir 0,1 mL/g dén 2,0 mL/g.
Trong mot sb trudng hop, cic hat c6 do xbp sao cho dién tich bé mit bén trong clia
chting ndm trong khoang tir 10 m¥g dén 150 m%g, nhu tir 20 m*g dén 100 m%/g, bao
gdm 30 m2/g dén 80 m?/g, nhu dugc x4c dinh bing cich st dung phwong phép xéc
dinh dién tich b® mat hép phy khi BET nhw d& md ta trong ASTM D3663-03 Standard
Test Method for Surface Area of Catalysts Carriers. Pudng kinh 16 c6 thé thay dbi,
nam trong khoang tir 2 dén 100 nm, nhu tr 5 dén 80 nm, bao gbm tir 10 dén 60 nm.
Ngoai ra, cac hat co thé c6 mat do dép nén nim trong khoang tir 0,2 g/cm’ dén 0,5
g/cm?, nhu tir 0,25 g/em? dén 0,45 g/em?, bao gdm tir 0,3 g/cm? dén 0,4 g/cm®. Mat do
dap nén co thé dugc xac dinh béng cach st dung ASTM WK13023 chuin- New
Determination of Tape Density of Metallic Powders by a Constant Volume Measuring

Method.

Céc hat, trong mot sb trudng hop, 13 tinh khiét v& mit hoa hoc. Thuat ngit tinh
khiét v& mat héa hoc c6 nghia 1a cac hat dugc tao thanh vé co ban tir mot loai khoang
canxi phosphat. Trong mot sb truong hop, cic hat canxi phosphat duge md ta bang

cong thirc phan tir Caio(PO4)s(OH)2.
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Trong mot s6 treong hop, hat 13 hat gém. Thuét ngit gém c6 nghia 1a hat duogc
tao ra bing cach stt dung phuong phap gbm cho budc dua cac hat vao didu kién nhiét
do cao, didu kién nhu vay duoc minh hoa duéi ddy. Nhiét dd cao co thé ndm trong
khoang tir 200 dén 1000°C, nhu tir 300 dén 900°C va bao gdm tir 300 dén 800°C.
Trong mdt s& phuong 4n, cic hat. c6 @6 bén dut gy do nén nim trong khoang tir 20
dén 200 MPa, nhu tir 50 dén 150 MPa, va bao gdm 75 dén 90 MPa, nhu dugc xéc dinh
bang cach st dung phuong phdp xac dinh 4o bén hat bing may thir nghiém ép nhé
SHIMADZU MCT-W500 véi hat dugc thiéu két & nhiét d6 nim trong khoang tur
400°C dén 900°C, nhu da mb ta trong patent chau Au s EP1840661.

Trong mot sb phwong 4n, cac hat d& bi phan huy sinh hoc, thuat ngit ndy c6
nghia la cac hat phan huy theo mot s cach, vi du nhu hoa tan, theo thoi gian trong céc
diéu kién sinh 1y. Vi cé4c hat theo c4c phuong an nay c6 thé d& bi phan hity sinh hoc
trong céc diéu kién sinh ly, it nhit ching bt diu hoa tan & tbc do c¢6 thé phat hién
duogc trong didu kién mdi trudong & d6 pH bing 5 hodc thip hon, nhu 4,5 hoic thip
hon, bao gdm 4,3 hodc thip hon. Nhu vdy, cac hat c¢6 kha nang hoa tan trong moi

trudng axit ¢6 d6 pH bing 5 hoic thap hon, nhu khi dung cho da.

Céc hat canxi phosphat 1a khong doc, vi dy, nhu duge xdc dinh qua US-FDA 21
CFR Phén 58, khong gdy dot bién, vi du, nhu duoc x4c dinh béng thir nghiém
Mutagnicity Ames Test, va khong giy kich tng, vi du nhu dugc xdc dinh bing thir
nghiém Skin Sensitization RIPT (Human).

Mic du céc hat canxi phosphat dang 18 nano hinh cdu, cung, ddng nhat cia ché
phém phén phdi c6 th8 thay ddi v& cac théng sé khac nhau, bao gb6m nhu duge xem xét
& trén, theo mot sd phwong 4n, cac hat dugc sir dung trong ché phim phén phéi 1a cac

hat tinh khiét v& mat héa hoc ma c6 dudng kinh trung binh 1a 2 pm.

Céc hat canxi phosphat dang 18 nano hinh cdu, cimg, ddng nhét ctia ché phdm
phén phdi theo sang ché c6 thd dugc didu ché bang cach st dung quy trinh thong
thuong bit ky. Vi du vé phuong phap ché tao quan tdm bao gébm, nhung khong gidi
han &, cdc phuong phap dugc bdc 1§ trong cac patent My s6 4,781,904; 5,039,408;
5,082,566; va 5,158,756; ph?m boc 10 cua cédc tai liéu nay ma dugc dua ra & day dé
tham khao. Trong mdt phuong phap dugc quan tdm, cac hat dugc san xuét bang cich

sdy phun huyén phi dic ma bao gdm cac tinh thé canxi phosphat nano (vi du nhu
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hydroxyapatit) (ma c6 thé c6 kich ¢& ndm trong khoang tir 2nm dén 100 nm) dé san
xuét céc hat canxi phosphat c6 dang 18 nano hinh cdu, ddng nhét. C4c hat tao ra sau d6
dugc thiéu két trong khoang thoi gian dt dé tao ra cac khéi ciu cimg dn dinh v& mit
co hoc va hda hoc. Trong budc nay, nhiét o thi€u két c6 thé nam trong khoang tu
200°C dén 1000°C, nhu 300°C dén 900°C va bao gdm tir 300°C dén 800°C trong
khoéang thoi gian nim trong khoang tir 1 gidy dén 10 gid, nhu 2 gid dén 8 giv va bao
gbm tir 3 giod dén 6 gir. Cac chi tiét bd sung lién quan dén phuong phép san xuét nay
céc hat canxi phosphat dang 16 nano hinh clu, cing, ddng nhit dugc dé xuét trong
Dbon yéu cu cép Patent My tam thoi s6 61/108,805, phé,n bdc 10 ma dugce dua ¢ day

bing cach vién din.
Hoat chét

Nhu dugce tom tit trén ddy, phirc chit theo sang ché bao gbm thanh phan hoat
chét (dugc 1am tir mot loai hoat chét don 1€ hodic hai hodc nhiéu loai hoat chét khac
nhau) dugc lién két v6i cac hat canxi phosphat dang 18 nano hinh cdu, cung, ddng
nhat. Thuat ngit "hoat chat" chi hop chét hodc hdn hop ctia cic hop chit bit ky ma tao
ra két qua sinh ly, vi du nhu, két qua c6 loi hodc hitu dung, khi tiép xtic véi co thé
séng, vi du nhu, dong vat cé vu, nhu nguoi. Hoat chét c6 thé khac biét v6i cac thanh
phén khéc ctia ché phidm phan phdi, nhu chit mang, chét pha loang, chét 1am tron, chét
két dinh, chit tao mau, v.v. Hoat chét c6 thé 13 bét ky phén tt ndo, cling nhu phén lién
két hodc manh cta ching, ma 1a c6 kha nang didu bién quy trinh sinh hoc trong d6i
tugng séng. Theo cac phuong an nhAt dinh, hoat chét c¢6 thé 13 chét dugc st dung trong
chin doan, diéu tri, hodc ngin ngira bénh hodc 1am thanh phén ctia thuc, m§ phim

hodc dugc m§ phdm.

Hoat chit 1a hop chét ma twong tic v6i hodc gy anh hudng hodc theo céch
khéc didu bién dich & dbi tuong séng. Dich c¢6 thé 13 nhiéu loai khac nhau cta cic ciu
trac ¢6 trong tw nhién, trong dé cac dich quan tdm bao gdm ca cac dich ndi bao va
ngoai bao. Hoat chét c6 thé bao gdm mdt hoidc nhiéu nhém chirc ma tao ra su twong
tac cAu trac véi dich du dinh. Nhém chitc duge quan tdm bao gbm, nhung khong gidi
han &: nhém ma tham gia vao lién két hydro, twong tac ky nude-ky nudc, tuong tic
tinh dién. Nhém cu thé dugc quan tdm bao gém, nhung khong gi¢i han ¢ amin, amit,

sulfhydryl, cacbonyl, hydroxyl, carboxyl, v.v.
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Hoat chit dugc quan tdm c6 thé bao gdm ciu tric cacbon vong hogc di vong
vi/hodc cAu tric thom hodc da thom duge thé béng mot hodc nhiéu nhém chirc trén
day. Ciing dugc quan tdm lam céc gbc hoat chét 1a cac cdu trac duge tim thdy trong sd
cac phan tr sinh hoc, bao gém peptit, sacarit, axit béo, steroit, purin, pyrimidin, dan
xudt, cac chét twong ty v& mat ciu triic hoic hdn hgp cua ching. Hop chét nay c6 thé
duoc sang loc d& xac dinh cac hop chit duge quan tdm, trong d6 cac phuong phép

sang loc khéac nhau 1a da biét trong linh vuc.

Hoat chét c6 thé 1a thu duoc tir hop chét c6 trong tu nhién hodc tong hop ma c6
thé thu dugc tir nhiéu ngudn, bao gém céc thu vién hop chét tdng hop hodic tu nhién.
Vi du, nhidu c¢6 nghia 14 ¢6 sin dé tdng hop ngiu nhién va truc tiép cua hang loat hop
chét hitu co va céc phan tir sinh hoc, bao gbm ché phdm cua oligonucleotit v
oligopeptit ngau nhién. Theo cach khac, thu vién cia hop chét ty nhién duéi dang céc
phan chiét vi khudn, nim, thuc vt va dong vat 1a ¢6 sin hodc dugc san xuit mot cach
dé dang. Ngoai ra, cac thu vién ty nhién hodc dugc san xuét tong hop va hqp chét
dwgc bién ddi mcf)t cach dé& dang qua céc phwong phéap héa hoc, 1y hoc va hoa sinh
thong thudng, va c6 thé dugc sir dung cho tao ra cic t6 hop thu vién. Cac chét duge 1y
da bit co thé phai qua nhiing bién d6i héa hoc truc tiép hodc ngiu nhién, nhu su axyl

hoa, alkyl héa, este hoa, amit hoa, v.v. d€ sdn xudt cac chat twong tu v€ mit cau truc.

Nhu véy, hoat chét co thé thu dwogc tir thu vién cia cdc phan t& c6 trong ty
nhién hodc téng hop, bao gdm thu vién ctia hop chit duoc tao ra bing cac phwong
phap t6 hop, nghia 13, thu vién t5 hop nhidu hop chét. Khi duge nhan tir cc thu vién
nay, hoat chit duoc st dung s& chirng minh dugc mot s6 hoat tinh mong muén trong
thr nghiém sang loc thich hop di v6i hoat tinh. Cac thu vién t6 hop, ciing nhu cic
phuong phéap dé san xuit va sang loc céc thu vién nay, la da biét trong linh vuc va
duoc boc 10 trong: 5,741,713; 5,734,018; 5,731,423; 5,721,099; 5,708,153; 5,698,673,
5,688,997; 5,688,696; 5,684,711; 5,641,862; 5,639,603; 5,593,853; 5,574,656,
5,571,698; 5,565,324; 5,549,974; 5,545,568; 5,541,061; 5,525,735; 5,463,564;
5,440,016; 5,438,119; 5,223,409, phﬁn bdc 16 cua chung dugc dua vao day béng cach
vién dan.

Hoat chét dugc quan tim bao gdm hoat chit phan tir nho, trung binh va 16n.

Hoat chit phan tir nho 13 céc hoat chét c6 phan tr lugng nim trong khoang tir 18 dén
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2500 dalton, nhu tir 1000 dén 1500 dalton va bao gdm 250 dén 1000 dalton. Hoat cht
phén t trung binh 1a céc hoat chit c6 phan tir lwgng nim trong khoang tir 2500 dén
10000 dalton, nhu 4000 dén 8000 dalton va bao gdm 5000 dén 7000 dalton. Hoat chét
phén t 16n 1a cac hoat chét c6 phén tr lugng 10000 dalton hodc 16n hon, nhu 100000
dalton hoZc 16n hon, trong do6 trong cac trudng hop nhat dinh hoat chit phan tir 16n nay
nam trong khoang tir 1 trigu dén 30 triéu dalton, nhu 5 triéu dén 20 triéu dalton va bao

gdm mudi triéu dén 15 triéu dalton.

Theo cac phuong an nhét dinh, hoat chit c6 mit & dang mudi cia ching, sao
cho chung mang dién tich ma cho phép ching lién két voi céc hat canxi phosphat dang

16 nano hinh cau, ctirng, ddng nhat cia ché phdm phéan phoi theo cdch mong muon.

Hoat chét dugc quan tdm bao gém, nhung khong gidi han &, céc hoat chét dugc
liét ké trong Phy luc A cia don yéu cdu clp patent My s& 61/176,057; phén bdc 16

dugc dua & day bang cach vién din.

Danh muc c4c hoat chit dugc quan tAm bao gdm, nhung khong gi6i han &: téc
nhén tim mach; tac nhan lam giam dau, vi du nhu, thube gidm dau, thude gdy mé, chét
khang viém, v.v.; chét téc dong than kinh; thc nhan héa trj lidu (vi du nhu, chéng khdi

u); v.v. Hoat chét dugc quan tAm bao gdm, nhung khong giéi han &:

Chit khang sinh, nhu: aminoglycosit, vi dy nhu amikaxin, apramyxin,
arbekaxin, bambermyxins, butirosin, dibekaxin, dihydrostreptomyxin, fortimixin,
gentamixin, isepamixin, kanamyxin, micronomxin, neomyxin, netilmixin, paromyxin,
ribostamyxin, sisomixin, spectinomyxin, streptomyxin, tobramyxin, trospectomyxin;
amphenicol, vi du nhu azidamfenicol, cloamphenicol, florfenicol, va theimaphenicol;
ansamyxin, vi du nhu rifamit, rifampin, rifamyxin, rifapentin, rifaximin; b-lactam, vi
du nhu carbaxephem, carbapenem, xephalosporin, xephamyxin, monobactam,
oxaphem, penixilin; lincosamit, vi dy nhu clinamyxin, lincomyxin; phén tt vong 16n,
vi du nhu clarithromyxin, dirthromyxin, erythromyxin, v.v.; cdc polypeptit, vi du nhu
amphomyxin, baxitraxin, capreomyxin, v.v.; tetraxyclin, vi du nhu apixyclin,
clotetraxyclin, clomoxyclin, minoxyclin, v.v.; chét khang khuén téng hop, nhu 2,4-
diaminopyrimidin, nitrofuran, quinolon va cac chét twong tu cia ching, sulfonamit,

sulfon;
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chit chéng ndm, nhu: polyen, vi du nhu amphoterixin B, candixidin,
dermostatin, filipin, fungicromin, hachimyxin, hamyxin, lucensomyxin, mepartrixin,
natamyxin, nystatin, peciloxin, perimyxin; chat khéng nam tdng hop, nhu alylamin, vi
du nhu butenafin, naftifin, terbinafin; imidazol, vi du nhu bifonazol, butoconazol,
clodantoin, clomidazol, v.v., thiocacbamat, vi du nhu tolciclat, triazol, vi du nhu

fluconazol, itraconazol, terconazol,

thudc trir giun san, nhu: arecolin, aspidin, aspidinol, diclophen, embelin, kosin,
napthalen, niclosamit, pelletierin, quinacrin, alantolacton, amocarzin, amoscanat,
ascaridol, bephenium, bitoscanat, cacbon tetraclorua, carvacrol, xyclobendazol,

dietylcarbamazin, v.v.;

thubc chéng sbt rét, nhu: axedapson, amodiaquin, arteete, artemete, artemisinin,
artesunat, atovaquon, bebeerin, berberin, chirata, cloguanit, cloroquin, cloprogaunil,
xinchona, xinchonidin, xinchonin, xycloguanil, gentiopicrin, halofantrin,
hydroxycloroquin, mefloquin hydroclorua, 3-metylarsaxetin, pamaquin, plasmoxit,
primaquin, pyrimatamin, quinacrin, quinidin, quinin, quinoxit, quinolin, natri arsenat

dibazo;

tac nhin chong dong vat nguyén sinh, nhu: acranil, tinidazol, ipronidazol,
etylstibamin, pentamidin, acetarson, aminitrozol, anisomyxin, nifuratel, tinidazol,

benzidazol, suramin;

chét bao vé tim, vi du nhu, Zinecard (dexrazoxan); chit bién dbi mau, bao gém
tac nhan chdng déng tu (vi du, coumadin (warfarin natri), fragmin (dalteparin natri),
heparin, innohep (tinzaparin natri), lovenox (enoxaparin natri), orgaran (danaparoid
natri)) tac nhdn chéng tiéu ciu (vi du, aggrasta (tirofiban hydroclorua), aggrenox
(aspirin/dipyridamol giai phéng kéo dai), agrylin (anagrelit hydroclorua), ecotrin (axit
axetylsalicylic), folan (epoprostenol natri), halfprin (aspirin phd dudng rudt),
integrlilin (eptifibatide), persantin (dipyridamol USP), plavix (clopidogrel bisulfat),
pletal (cilostazol), reopro (abciximab), ticlid (ticlopidin hydroclorua)), tic nhan chéng
huyét khdi (activaza (alteplaza), retavaza (reteplaza), streptaza (streptokinaza)); cac téc
nhin chian gdy tiét adrenalin, nhu cardura (doxazosin mesylat), dibenzylin
(phenoxybenzamin hydroclorua), hytrin (terazosin hydroclorua), minipress (prazosin

hydroclorua), minizit (prazosin hydroclorua/polythiazit); chit kich thich gay tiét
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adrenalin, nhu aldoclor (metyldopa — clothiazit), aldomet (metyldopa, metyldopat
HCI), aldoril (metyldopa — hydroclothiazit), catapres (clonidin hydroclorua USP,
clonidin), clorpres (clonidin hydroclorua va clothalidon), combipres (clonidin
hydroclorua/ clothalidon), tenex (guanfaxin hydroclorua); cic tic nhin chdn gy tiét
adrenalin alpha/bet, nhu coreg (carvedilol), normodyn (labetalol hydroclorua); chit ac
ché enzym chuyén hoa angiotensin (ACE), nhu accupril (quinapril hydroclorua),
axeon (perindopril erbumin), altaxe (ramipril), captopril, lotensin (benazepril
hydroclorua), mavik (trandolapril), monopril (vién nén fosinopril natri), prinivil
(lisinopril), univasc (moexipril hydroclorua), vasotec (enalaprilat, enalapril maleat),
zestril (lisinopril); chit &rc ché enzym chuyén hoéa angiotensin (ACE) vé6i céc chét chin
kénh canxi, nhu lexxel (enalapril maleat — felodipin ER), lotrel (amlodipin va
benazepril hydroclorua), tarka (trandolapril/verapamil hydroclorua ER); chét e ché
enzym chuyén hoa angiotensin (ACE) véi thudc 1oi niéu, nhu accuretic (quinapril
HCL/hydroclothiazit), lotensin (benazepril hydroclorua va hydroclothiazit USP),
prinizit (lisinopril-hydroclothiazit), uniretic (moexipril hydroclorua/hydroclothiazit),
vaseretic (enalapril maleat — hydroclothiazit), zestoretic (lisinopril va hydroclothiazit);
chit dbi khéng thu thé angiotensin II, nhu atacand (candesartan xilexetil), avapro
(irbesartan), cozaar (losartan kali), diovan (valsartan), micardis (telmisartan), teveten
(eprosartan mesylat); chat dbi khang thu thé angiotensin II véi thubc loi nidu, nhu
avalit (irbesartan — hydroclothiazit), diovan (valsartan va hydroclothiazit), hyzaar
(losartan kali — hydroclothiazit); chét chéng loan nhip tim, nhuw Nhém I (vi dy, mexitil
(mexiletin  hydroclorua, USP), norpace (disopyramit phosphat), procanbid
(procainamit hydroclorua), quinaglut (quinidin gluconat), quinidex (quinidin sulfat),
quinidin (ché phdm tiém quinidin gluconat, USP), rythmol (propafenon hydroclorua),
tambocor (flecainit axetat), tonocard (tocainit HCI)), Nhém II (vi dy, betapace (sotalol
HCI), brevibloc (esmolol hydroclorua), inderal (propranolol hydroclorua), sectral
(acebutolol hydroclorua)), Nhom III (vi duy, betapace (sotalol HCI), cordaron
(amiodaron hydroclorua), corvert (tiém ibutilit fumarat), pacerone (amiodarone HCI),
tikosyn (dofetilit)), Nhéom IV (vi du, calan (verapamil hydroclorua), cardizem
(diltiazem HCI), cling nhu adenocard (adenosin), lanoxicap (digoxin), lanoxin
(digoxin)); axit antilipemic, bao gdm cac chdt cang hoéa axit mat (vi dy, colestid

(colestipol hydroclorua dd dugc micron hoa), welchol (colesevelam hydroclorua)), dan
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xuét axit fibric (vi dy, atromid (clofibrat), lopid (vién nén gemfibrozal, USP), tricor
(vién nang fenofibrat)), cht (rc ché HMG-CoA reductaza (vi du, baycol (vién nén
xerivastatin natri), lescol (fluvastatin natri), lipitor (atorvastatin canxi), mevacor
(lovastatin), pravachol (pravastatin natri), zocor (simvastatin)), axit nicotinic (vi du,
Niaspan (thudc vién giai phong kéo dai niaxin)); tac nhan chin gdy tiét beta adrenalin,
vi du, betapace (sotalol HCL), blocadren (timolol maleat), brevibloc (esmolol
hydroclorua), cartrol (carteolol hydroclorua), inderal (propranolol hydroclorua), kerlon
(betaxolol hydroclorua), nadolol, sectral (acebutolol hydroclorua), tenormin (atenolol),
toprol (metoprolol sucxinat), zebeta (bisoprolol fumarat); tdc nhan chin gay tiét beta
adrenalin véi thudc lgi niéu, vi duy, corzit (vién nén nadolol va bendroflumethiazit),
inderit (propranolol hydroclorua va hydroclothiazit), tenoretic (atenolol va
clothalidon), timolit (timolol maleat — hydroclothiazit), ziac (bisoprolol fumarat va
hydroclo-thiazit); cac chit chin kénh canxi, vi du, adalat (nifedipin), calan (verapamil
hydroclorua), carden (nicardipin hydroclorua), cardizem (diltiazem HCI), covera
(verapamil hydroclorua), isoptin (verapamil hydroclorua), nimotop (nimodipin),
norvasc (amlodipin besylat), plendil (felodipin), procardia (nifedipin), sular
(nisoldipin), tiazac (diltiazem hydroclorua), vascor (bepridil hydroclorua), verelan
(verapamil hydroclorua); thube loi tiéu, bao gdm tac nhan G ché carbonic anhydraza
(vi du, daranit (diclophenamit)), thudc loi tiéu két hop (vi du, aldactazit (spironolacton
véi hydroclothiazit), dyazit (triamteren va hydroclothiazit), maxzit (triamteren va
hydroclothiazit), moduretic (amilorit HCL - hydroclothiazit)), thudc loi tidu dang vong
(demadex (torsemit), edecrin (axit atacrynic, atacrynat natri), furosemit), thubc loi tiéu
giau kali (aldacton (spironolacton), dyrenium (triamteren), midamor (amilorit HCL)),
thiazit & cac thudc loi tidu c6 lién quan (vi du, diucardin (hydroflumethiazit), diuril
(clothiazit, clothiazit natri), enduron (methyclothiazit), hydrodiuril hydroclothiazit),
indapamit, microzit (hydroclothiazit) mykrox (metolazon tablets), renese (polythiazit),
thaliton (clothalidon, USP), zaroxolyn (metolazon)); tdc nhan co co, vi du, digitek
(digoxin), dobutrex (dobutamin), lanoxicaps (digoxin), lanoxin (digoxin), primacor
(milrinon lactat); activaza (alteplaza recombinant); adrenalin clorua (epinephrin
injection, USP); demser (metyrosin), inversin (mecamylamin HCI), reopro
(abciximab), retavaza (reteplaza), streptaza (streptokinaza), tnkaza (tenecteplaza); tac

nhan gy gidn mach, bao gdom tac nhan gdy gidn mach vanh (vi dy, imdur (isosorbide
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mononitrat), ismo (isosorbide mononitrat), isordil (isosorbide dinitrat), nitrodur
(nitroglyxerin), nitrolingual (thudc phun nitroglyxerin lingual), nitrostat (vién nén
nitroglyxerin, USP), sorbitrat (isosorbide dinitrat)), tdic nhan gy gidn mach ngoai vi &
cac hdn hop (vi du, corlopam (fenoldopam mesylat), fiolan (epoprostenol natri),
- primacor (milrinone lactat)), thudc ting huyét 4p, vi du, aramin (metaraminol
bitartrat), epipen (nhén hi€u EpiPen 0,3 mg cta dung cu tiém ty dong epinephrin, nhdn
hiéu EpiPen Jr. 0,15 mg ciia dung cu tiém tu dong epinephrin), proamatin (midodrin

hydroclorua); v.v.

tac nhan tAm than duoc hoc, nhu (1) chét (e ché hé than kinh trung wong, vi du
nhu thudc gdy mé chung (barbiturat, benzodiazepin, steroit, dan xudt xyclohexanon, va
céc chét linh tinh), thubc an thin-thudc ngii (benzodiazepin, barbiturat, piperidindion
va c4c trion, dan xut quinazolin, cacbamat, aldehyt va dan xuét, amit, acyclic ureides,
benzazepin va cac thude c6 lién quan, phenothiazin, v.v.), thudc diéu bién co 4m thanh
chu dong & trung tAm (thudc chdng co giat, nhu hydantoin, barbiturat, oxazolidindion,
sucxinimit, axylureides, glutarimit, benzodiazepin, rugu béc hai va béc ba, din xuit
dibenzazepin, axit valproic va dan xuét, cac chét tuong ty GABA, v.v.), thube giam
dau (morphin va din xuét, din xuét oripavin, din xuét morphinan, phenylpiperidin,
dan xuét 2,6-metan-3-benzazocain, diphenylpropylamin va isosteres, salixilat, dn xut
p-aminophenol, din xult 5-pyrazolon, din xuét axit arylaxetic, fenamat va isosteres,
v.v.) va thudc chéng non (chit chdng gay tiét cholin, chét khang histamin, chat khéng
gay tiét dopamin, v.v.), (2) céac chit kich thich hé than kinh trung wong, vi du nhu
thube tdng luc (chét kich thich ho hép, chét kich thich co giat, chét kich thich tAm than
vén dong), chit ddi khang narcotic (dén xu4t morphin, ddn xuét oripavin, din xuét 2,6-
metan-3-benzoxaxin, dan xut morphinan) nootropics, (3) tim than dugc hoc, vi du
nhu thubc chéng loan tim than thubc an than chéng lo 4u (benzodiazepin, propandiol
cacbamat) (dan xuit phenothiazin, din xuit thioxanthin, hop chét ba vong khéc, din
xuét butyrophenon va isosteres, din xuét diphenylbutylamin, benzamit dugc thé, dan
Xudt arylpiperazin, dan xuét indol, v.v.), thubc chéng trdm cam (hop chit ba vong, chat
trc ché MAO, V.\).), (4) cac thudc & dai ho hip, vi du nhu thudc tri ho trung tdm (opium

alkaloit va dan xut ctia chung);
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chét duge dong hoc, nhu (1) thudc hé than kinh ngoai vi, vi du nhu thude gay
té cuc bd (din xuét este, ddn xuit amit), (2) thude tac dong & cac vi tri tiép hop hoic
khép ndi hiéu tng thé thin kinh, vi du nhu chit gy tiét cholin, chit chin gay tiét
cholin, chét chin co thin kinh, chét gy tiét adrenalin, chat chéng gy tiét adrenalin,
(3) thudc kich hoat co tron, vi du nhu thube chbng co giat (chéng gay tiét cholin, thube
chéng co giat co), cac tic nhan giy gidin mach, céc chét kich thich co tron, (4)
histamin va chit khang histamin, vi du nhu histamin va dan xuit ctia ching (betazol),
chit khang histamin (chdt ddi khang HI, chit dbi khang H2), thubc chuyén hoa
histamin, (5) thuc tim mach, vi dy nhu thudc trg tim (cac phén chiét tir thuc vat,
butenolit, pentadienolit, alkaloit tir loai erythrophleum, ionophore, cic chit kich thich -
adrenoceptor, v.v.), c4c thubc chéng loan nhip, chét chéng tang huyét 4p, chét chdng
lipit huyét (dAn xudt axit clofibric, din xudt axit nicotinic, hormon va céc chat tuong
ty, chét khang sinh, axit salixylic va din xudt), thudc chéng gisn tinh mach, chit cdm
mau, (6) mau va thudc hé sinh huyét, vi du nhu thudc chéng thiéu méu, thudc dong
mau (thubc cAm maéu, tac nhan chdng dong tu, thubc khang huyét khéi, thudc tan huyét
khdi, céac protein huyét va phéan doan cda chung), (7) thudc dai da day-rudt non, vi du
nhu thude gitp tiéu hoa (thuéc kich thich da day, thudc loi mat), thude chéng loét,

thudc chéng tiéu chay, (8) thudc hoat dong tai chd;

tac nhén hoéa tri li€u, nhu (1) chét chéng nhiém khuén, vi du nhu thube diét
ngoai ky sinh (cac hydrocacbon da dugc clo héa, pyrethin, hgp chét sulfua héa), thude
trir giun san, chét chéng nguyén sinh dong vat, chit chéng bénh st rét, chat diét amit,
thudc chéng Leishmania, chit chéng tring roi, chit chéng trypanosoma gy ra,
sulfonamit, thube chéng vi khuén thiéu khi, tdc nhan hoa tri liéu khéang virut, v.v., va
(2) thudc kim té bao, nghia 13 tac nhan chéng ung thu, nhu chét alkyl héa, vi du nhu
Mecloetamin hydroclorua (Nitrogen Mustard, Mustargen, HN2), Xyclophosphamit
(Cytovan, endoxana), Ifosfamit (IFEX), Clorambuxil (Leukeran), Melphalan
(Phenylalanin Mustard, L-sarcolysin, Alkeran, L-PAM), Busulfan (Myleran), Thiotepa
(Trietylenthiophosphoramit), Carmustine (BiCNU, BCNU), Lomustine (CeeNU,
CCNU), Streptozoxin (Zanosar) va dang twong tu; alkaloit tir thuc vat, vi du nhu
Vincristine (Oncovin), Vinblastin (Velban, Velbe), Paclitaxel (Taxol), va dang tuong
tu; chét chéng chuyén ho4, vi du nhu Metotrexat (MTX), Mercaptopurin (Purinthol, 6-
MP), Thioguanine (6-TG), Fluorouracil (5-FU), Cytarabin (Cytosar-U, Ara-C),
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Azacitidin (Mylosar, 5-AZA) va dang tuong tu; chét khédng sinh, vi dy nhu

(Actinomyxin D, Cosmegen), Doxorubixin (Adriamyxin),

Cerubidin),

(Blenoxan), Picamyxin (Mithramyxin, Mithraxin), Mitomyxin (Mutamyxin) va dang

Dactinomyxin

Daunorubixin  (duanomyxin, Idarubixin (Idamyxin), Bleomyxin
trong tu, va chét ting sinh chéng té bao khéac, vi du nhu Hydroxyure (Hydrea),
Procarbazin (Mutalane), Dacarbazin (DTIC-Dome), Xisplatin (Platinol) Carboplatin
(Paraplatin), Asparaginaza (Elspar) Etoposide (VePesid, VP-16-213), Amsarcrin
(AMSA, m-AMSA), Mitotane (Lysodren), Mitoxantron (Novatrone), va dang twong

tu.

Hop chét thubc dugc quan tAm con duoc liét ké trong: Goodman & Gilman's,
The Pharmacological Basis of Therapeutics (9th Ed) (Goodman et al. eds) (McGraw-
Hill) (1996); va 2001 Physician’s Desk Reference.

Loai cu thé va vi du v€ hoat chat bao gom, nhung khong giéi han &: cac loai va

hoat chét xuét hién & bang sau:

Loai tri li€u

Lép dugc ly

Vi du céu trac (khong bao gom din xuit)

Thudc giam
dau

Thubdc giam dau
opioit

Bao gom thubc nhu Morphin, meperidin va
propoxyphen

Thubc giam dau
khong c6 opiot

Bao gém thudc nhu Natri salixilat, Diflunisal, d4n
xuat Para-aminophenol, dan xuat axit anthranilic,
va dan xuat axit phenylpropionic

Thudc giam
dau

Thudc gy | Beta-lactam,

meé Xephalosporin
Beta-lactam,
Penixilin

Beta-lactam,

Bao gém thudc nhu Loracarbef

Phéan tr vong
16n khac

Quinolon

Sulfonamit

Tetraxyclin

Chét khang
khuan, cac chat
khac

Bao gém thudc nhu Trimethoprim, Vancomyxin,
Lincomyxin, Clindamyxin, Furazolidon,
Nitrofurantoin, Linzolit, Baxitraxin,
Cloamphenicol, Daptomyxin, Fosfomyxin,
Methenamin, Metronidazol, Mupiroxin, Rifaximin,
Spectinomyxin
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Thudc Chat lam bién Bao gdm thudc nhu Nifedipin
chéng co d6i kénh canxi
giat
Axit gamma- Bao gom thu6c nhu Clonazepam, Diazepam, va
aminobutyric Phenobarbital
(GABA)
Chét gia thém
Téac nhan khtr
Glutamat
Chat trc ché
kénh natri
Thudc Chat trc ché
chéng bénh | cholinsteraza

sa sut tri tu¢ .

Céac chat bién
doi glutamat
dudng

Thudc chdng
bénh sa st tri
tué, thudc khac

Bao gom thubc nhu Ergoloid Mesylat

Thudc Chét trc ché
chéng trdim | Monoamino
cam Oxidaza (Loai
A)
Chét tc ché téi
hép thu
Chdng tram Bao gom thu6c nhu Bupropion, Maprotilin,
cam, thube khac Mirtazapin, Trazodon
Thudc
chéng non
Chét diét Bao gdm thubc nhu Amphoterixin B, va
nim Ketoconazol
Chét chong
bénh gut
Thudc Glucocorticoit Xem Adrenal Pharmacologic Class dé biét cac

chong viém

phuong phép tri liu twong tw/cd li€n quan

Céc thudc chong
viém khong phai

Xem Non-opioid Analgesics Pharmacologic Class
dé biét cac phuong phép tri li¢u twong tu/co lién

steroit (NSAID) | quan
Thubc bé non Xem Analgesics Therapeutic Category dé biét cac
chdéng bénh phuong phap tri li€u tuong tu/cé lién quan
nhtrc ntra
dau
Phong bénh Xem Autonomic Agents and Cardiovascular Agents
Therapeutic Categories dé biét cac phwong phép tri
liéu tuong tu/co lién quan
Thudc Thudc chng Bao gdm thubc nhu Isoniazit, Pyridoxin va
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chong Tubercular Xyclozarin
Mycobacteri
a
Thudc chong Bao gom thudc nhur Clofazimin, Dapson, Rifabutin
Mycobacteria,
thubc khéc
Chéit khang | Chit alkyl héa Bao gom thudc nhu Clorambuxil, Thiotepa,
khdiu Busulfan, Dacarbazin, va Carmustin
Chat chéng Bao gom thubc nhur Metotrexat, Xytarabin, va
chuyén hoa Mercaptopurin
Céc chét diéu Bao gdm thudc cong nghé sinh hoc 1a cac khang thé
bién mién dich don dong khac nhau, xytokin, interferon va
va cdc vacxin interleukin
Chét trc ché Bao gém thudc nhu cac vacxin, tri liéu dbi nghia va
phén tir dich tri li€u gen
Céc chit twong | Bao gom thudc nhu dIdC, va AZT
tu nucleosit
Chét bao vé Bao gom thudc cong nghé sinh hoc 1 cc vacxin
Chat trc ché
Topoisomeraza
Chat khang khdi | Bao gom thudc nhu Carboplatin, Xisplatin,
u, chét khac Oxaliplatin
Thubc Thubc trir giun | Bao gém thudc nhw Mebendazol, Pyrantel Pamoat,
chéng ky san Bithionol, va Paromomyxin
sinh tring
Antiprotozoal Bao gom thudc nhu Cloroquin, Pyrimatamin,
Metronidazol, Furazolidon, Melarsoprol, Suramin
va Tetraxyclin
Thubc diét chdy | Bao gdm thu6c nhu Crotamiton, Lindan, Benzyl
ran/Thubc tri Benzoat va Luu huynh
ghé
Chét chong | Chat &c ché
bénh Xatechol O-
Parkinson metyltransferaza
(COMT)
Chét chu van Bao gom thubc nhu Levodopa, va Deprenyl
Dopamin
Chit chéng bénh | Bao gom thubc nhu Benztropin, Biperidin,
Parkinson, thudc | Bromeriptin, Diphenhydramin, Proxyclidin,
khéc Selegilin, Trihexyphenidyl
Thubc Khoéng c6 Bao gom thubc nhur Cloprothixen, va Thiothixen
chéng loan | phenothiazin
tdm than
Khong cé Bao gdm thudc nhu Haloperidol, Molindon, va
phenothiazin/Kh | Loxapin
6ng dién hinh
Phenothiazin Bao gom thudc nhu Fluphenazin
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Thudc Thubc chong Bao gdm thudc céng nghé sinh hoc nhu céc vacxin
khang virut | virut cu bao
(CMV)
Thudc chdng Bao gém thudc cong nghé sinh hoc 13 cic vacxin va
viém gan céc protein tai td hop
Thudc chéng suy giam mién dich virut & nguoi (HIV), chét trc ché
dung hop
Chét chéng HIV, chit trc ché transcriptaza ngugc khdng c6 nucleosit
Chét chéng HIV, nucleosit va chét trc ché transcriptaza nguoc c6
nucleotit
Chét chéng HIV,
chét trc ché
proteaza
Thudc chdng Bao gdm thudc céng nghé sinh hoc nhu céc vacxin,
bénh cum Flumist, va chét &rc ché thymidin kinaza
Thubc khang Bao gém thudc nhu adefovir va ribavirin
virut, thudc khéc
Thubc Chéng trim cam

chong lo 4u

Thudc chong lo
au, thuoc khac

Bao gdm thudc nhu Buspiron and Meprobamat

Chattwtri | Chatlam liét
than kinh déi
giao cAm
Gidng than kinh
d6i giao cam
Chét kim than Xem Cardiovascular Agents and Genitourinary
kinh giao cdm Agents Therapeutic Categories dé biét cac phuong
phap tri li€u twong tu/cé lién quan
Chét kich thich | Xem Cardiovascular Agents Therapeutic Category
than kinh giao dé biét cac phuong phép tri liéu twong tw/c6 lién
cam quan
Téc nhan
ludng cuc
Chat diéu Thudc chdng
chinh giam glucoza
glucoza huyét
trong mau
Thubc giam
glucoza huyét,
Insulin dung qua
duong miéng
San phim Téc nhan chdng | Bao gdm thuéc nhuw Axetaminophen, dan Xuat
mau/Chét dong tu Coumarin, Aspirin, Heparin, va d4n xuét Indandion
bién ddi |
/Chét gidn
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né thé tich

San pham tao
mau

Chét lam dong

Chét tc ché
ngung tu ticu
cau

Téc nhan
tim mach

Chét chi van
gdy tiét alpha-
adrenalin

Xem Autonomic Agents Therapeutic Category dé
bi€t cac phuong phép tri li¢u tuong tu/cé li€n quan

Chét chédn gay
tict alpha-
adrenalin

Bao goém thudc nhu Phenolamin Mesylat, va
Prazosin HCl

Thudc chdng
loan nhip

Bao gom thudc nhu Bretylium, Digitalis, Quinidin,
va Atropin

Chat chin gay
tiét beta-
adrenalin

Bao gdm thudc nhu Atenolol va Hop chét lién quan

Chét chin kénh
canxi

Bao gom thudc nhu Nifedipin

Thubc co co tim
truc ticp

Thuoc lgi tiéu

Bao gom thudc nhu Furozamit, va Spironolacton

Loan lipit huyét

Chét trc ché hé
Renin-
angiotensin —
aldosteron

Bao gom thudc nhu Captopril, va Saralasin Axetat

Céc tac nhan gy
gidn mach

Bao gom thudc nhu Natri Nitroprussit,
Nitroglyxerin

Chat hé than
kinh trung
uong

Amphetamin

Khong c6
amphetamin

Chét ding
qua duong
rang va
duong
miéng

Bao gom thudc nhu CHG

Thubc ding
ngoai da

Thubc gay té
ngoai da

Bao gém thudc nhu Lidocain, Dibucain, va
Diperodon

Thudc chong vi
khuan ngodi da

Bao gom thudc nhu Baxitraxin, Clotetraxyclin, va
Erythromyxin

Thudc ding
ngoai da diét

Bao gdm thudc nhu Haloprogin, Tolnaftat,
Imidazol, va chat khéng sinh Polyen
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nam

Thuodc chong
viém ngoai da

Bao gom thudc nhu Hydrocortison, Amxinonide, va
Desonide

Thubc tri ngtra
ngoai da

Bao gém thudc nhu Benzocain, Lidocain,
Pramoxin, Diphenhydramin, va Hydrocortison

Thubc khang
virut ngoai da

HIV-Chét trc ché transcriptaza nguoc (cac chét
trong tu nucleosit, cic chét tvong tur khong phai
nucleosit, va céc chét tuong tw nucleotit), chét G
ché goi virut (Chét trc ché proteaza), chat e ché
dung hop, céc chit trong tur Virut ecpet -Nucleosit
(Axyclovir, Valaxyclovir, Famciclovir va
Penciclovir), interferon Alpha, va Imiquimod

Thubc tréc 16p
sung ngoai da

Bao gom thudc nhu uré, va axit salixylic

Chét trc ché gian
phén ngoai da

Bao gém thudc nhu Vinblastin, va Vincristin

Thuébc tri liu
quang héa ngoai
da

Bao gdm thudc nhu Hydroquinon va Trioxsalen

Retinoit ngoai Bao gdm thudc nhu Tretinoin

da

Dan xuit hic in | Bao gom thubc nhur Anthraqulnon dan xuit
ngoai da (Antrahn)

Céc chit twong
ty Vitamin D
ngoai da

Bao gdm thudc nhu Calcitriol, va Calcipotriol

Chat cham so6c
ngoai da dugc
cudn

Bao gdm thudc nhu Collagenaza, Sutilain va
Dextranome

Thuoc tri mun
triing c4 ngoai
da

Bao gdm thudc nhu Benzoyl Peroxit, va Axit
salixylic

Khdi UVA/UVB | Bao gbm c4c hoat chat nhur

3 Benzyliden Camphor, axit 2-
phenylbenzimidazol-5-sulfonic, Octyl Salixilat,
Homosalat, Octylmetyl PABA, Octyl
Metoxyxinamat, Octocrylen, Oxybenzon, mentyl
Anthranilat, Titan dioxit, K&m Oxit, Avobenzon

cac chat e | Chat trc ché

ché/chét ruou

thay thé

Chét thay

thé enzym

/Chét bién

ddi

Thubc da Thudc tri co
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day-rudt

thit, Da day-rudt

Chét chin
histamin2 (H2)

Bao gom thu6c nhu Cimetidin, va Ranitidin

Tpuéc bénh rudt
dé bi kich tmg
Chat

Céc chét bao vé
da

chat ¢ ch¢ bom
proton

Thudc da day-
rudt non, thudc
khac

Bao gom thudc nhu Sevelamer, Ursodiol, doi nghia,
cac vacxin va Mab va cic manh cua ching

Chét sinh
duc -niéu

Thuoc tri co
that, nudc tiéu

Thudc tri ching
phi dai tuyén
tién liét lanh tinh

Xem Autonomic Agents and Cardiovascular Agents
Therapeutic Categories dé biét cadc phuong phép tri
liéu tvong tu/cé lién quan

thudc tri bénh
li¢t duong

Prostaglandin Xem Hormonal Agents,

Stimulant/Replacement/Modifying
TherapeuticCategory dé biét cac phuong phap tri
li€u tvong tu/cé lién quan

Téc nhén, Tuyén thuong Xem Anti-inflammatories Therapeutic Category dé

chét kich than biét cac phuong phap tri liéu twong tu/co lién quan

thich/Chat

thay

thé/Chét 1am

doi hocmon

Tac nhan bénh
xuong tuyén cén

giap/chuyén hoa
Tuyén yén
Prostaglandin Xem Genitourinary Agents Therapeutic Category
dé biét cac phuong phap tri liéu twong tw/c6 lién
quan
Hormon/Chét
bién dbi gioi
tinh
Tuyén gidp Bao gém thudc nhu Levothyroxin Natri, va
Methimazol
Chét Tuyén thuong
hocmon, than

chat ¢ ché

Tuyén yén

Bao gdm thubc cong nghé sinh hoc dudi tén hGH

Hormon/Chéat

Bao gém thudc cong nghé sinh hoc 1a Estradiol
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bién doi gidi
tinh

Tuyén giap
Chét mién Céc chét kich Bao gdm thubc céng nghé sinh hoc 1a khang thé
dich thich mién dich | don dong khic nhau, interferon va interleukin
Chat trc ché Bao gbém thudc céng nghé sinh hoc 13 cic khang thé
mién dich don dong khac nhau, interferon va interleukin

Cac chat diéu
bi€én mién dich

Bao gom thubc cong nghé sinh hoc 13 khang thé
don dong khac nhau, interferon va interleukin

Bénh viém | Glucocorticoit Xem Hormonal Agents,
rudt Chit Stimulant/Replacement/Modifying Therapeutic
Category d& biét cac phwong phap tri liéu tvong
tu/cé lién quan
Salixilat
Sulfonamit Xem Antibacterials Therapeutic Category dé biét
cac phuong phap tri liéu tuong tu/cé lién quan
Thubc chita | Thudc chéng di | Bao gdm thudc nhu Cromolyn
mit g mit
Thudc khang Bao gom thubc nhu Baxitraxin, Cloamphenicol,
khudn mét Erythromyxin, va Polymyxin B Sulfat
Thudc khang Bao gom thu6c nhw Amphoterixin B, Miconazol,
nim mit Natamyxin va Nystatin

Thudc chéng
tang nhan 4p &
mat

Bao gém thudc nhur Pilocarpine HCI, Carbachol,
Physostigmine Salicylat, Isoflurophat, va
Acetazolamit

Thubc chéng

Bao gém thudc nhur Hydrocortison, Dexamethason,

viém mat va Medryson
Thudc chong Bao gom thuoc nhu Idoxuridin, Trifluridin,

virut mat

Antisense, va Vidarabine

Thudc mat, cac
thudc khac

Bao gom thudc nhu Formivirsen

Thudc tai

Thudc khéng
khuan tai

Bao gom thubc nhu Cloamphenicol, Neomyxin
Sulfat, va Polymyxin

Thudc chong
viém tai

Thude
dudng hd
hap

Chat khang
histamin

Antileukotrien

Thubc gisn phé
quéan, Thubc
chéng gay tiét
cholin

Thudc gidn phé
quan, Thudc
chong viém

Bao gom thubc nhu din xuét Corticoxteroit

Thudc gidn phé
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quan, chat rc
che

Phosphodiesteaz
a 2 (Xanthin)
Thubc gidn phé | Bao gébm thudc nhur Albuterol, Terbutalin, va
quan, Isoproterenol
Chét 1am 6n Bao gdm thudc nhu Cromolyn Natri
dinh té bao khdi
kich thich than
kinh giao cdm
Thudc tiéu nhay
Thudc dudng hd | Bao gdm thubc nhur chat e ché Alpha-1-
hép, thudc khac proteinaza, Human; Benzonatat; Guaifenesin;
Glyxerol da duogc iot hoa; kali iodua;
Tetrahydrozolin
Thubc gidm
dau/Thube
ngl
Chét gian co Bao gdm thudc nhu Carisoprodol, Clophensin
xXuong Cacbamat, Clozoxazon, va Xyclobenzaprin HCI
Chitdinh | Chét dién
dudng/Cac | phan/Cac
khoang khoang chét
chat/Chét
dién phéan tri
li€u
Vitamin
Chat doc t6 | Chat ddi khang
opioit
Chét loan Tadalafil, sildenafil, vardenafil
chirc ndng
cuong
duong
Erectial
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Hydrocodon/Acetaminophen Lipitor
Azithromyxin Nexium
Simvastatin Advair Diskus
Oxycodon ER Prevaxit
Sertralin Plavix
Fentanyl Transdermal Singulair
Amlodipin Besylat Seroquel
Fexofenadin Effexor XR
Amoxixilin/Pot Clav Lexapro
Omeprazol Actos
Gabapentin Protonix
Fluticason Nasal Vytorin
Lisinopril Topamax
Oxycodoné w/Acetaminophen Risperdal
Metoprolol Sucxinat Abilify
Metformin Xymbalta
Novol.og Lamictal
Amlodipin Besylat Zyprexa
Levothyroxin Levaquin
Zolpidem Tartrat Celebrex
Amoxicillin Zetia
Ondansetron Valtrex
Paroxetin Crestor
Alprazolam Fosamax
Lovastatin Zyrtec
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Albuterol Aerosol Lantus
Fluoxetin Adderall XR
Lorazepam Diovan
Warfarin Avandia
Pravastatin Tricor
Xefdinir Aciphex
Atenolol Diovan HCT
Hydroclothiazit OxyContin
Tramadol Concerta
Clonazepam Coreg
Cephalexin Flomax
Bupropion SR Lyrica
Oxycodon Wellbutrin XL
Propoxyphen-N/Acetaminophen Aricept

Lisinopril/Hydroclothiazit

Imitrex dung qua miéng

Finasteride Ambien
Citalopram HBr Lotrel
Nifedipin ER Nasonex
Xyclobenzaprin Toprol XL
Furosemit ding qua miéng Ambien CR
Carisoprodol Enbrel
Morphine Sulfat ER Spiriva
Ciprofloxaxin HCI Viagra
Metoprolol Tartrat Lidoderm
Prednison dung qua mi¢ng Actonel
Cartia XT Chantix
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Amphetamine Salt Cmb Norvasc
Clindamycin Systemic Lovenox
Nabumetone Provigil

Kali clorua Lunesta
Ondansetron ODT Altace

Diltiazem CD Keppra

Verapamil SR Geodon dung qua miéng
Dung dich phun Albuterol Cozaar

Felodipine ER Detrol LA
Quinapril Atripla
Clopidogrel Truvada

Ibuprofen CellCept

Ranitidin HCI Pulmicort Respules
Glyburide/ Metformin HCI Humalog
Minoxyclin Depakote ER
Triamteren w/ Hydroclothiazit Depakote

Enalapril Premarin Tabs
Oxybutynin Chl ER Synthroid
Tramadol HCl/ Axetaminophen Niaspan
Meloxicam Byetta
Acetaminophen w/ Codein Budeprion XL
Spironolacton Strattera
Hydroxyzin Combivent
Naproxen Trileptal
Glipizit ER Yasmin 28
Trazodon HCI Flovent HFA
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Fluconazol Skelaxin
Mirtazapin Prograf
Promethazine Tabs Arimidex
Phentermin Evista
Glybuﬁde Hyzaar
Tizanidin HCI Namenda
Diazepam Januvia
Venlafaxine Humira
Metformin HC1 ER Cialis
Buspirone HCI Reyataz
Diclofenac Natri Xalatan
Doxyxyclin Omnicef
Gemfibrozil Avelox
Cefprozil ProAir HFA
Propranolol HCI Asacol
Phenytoin Natri Ext Benicar HCT

Isosorbide Mononitrat

Fentanyl Oral Citra

Clarithromycin Requip

Clozapine Boniva

Vancocin HCI Caduet

Glimepiride Avapro
Clotrimazol/ Betamethason Gleevec

Carbidopa/ Levodopa Kaletra

Mupirocin Ortho TriCyclen Lo
Desmopressin Axetat Benicar
Nitrofurantoin Monohydrat AndroGel

-30-




28789

Clonidin

Xopenex

Clarithromycin ER

Procrit

Trimethoprim Sulfat

Lamisil dung qua miéng

Nifedical XL Avalit
Carvedilol Nasacort AQ
Methotrexat Combivir

Hydrocodone/ Ibuprofen

Allegra-D 12 Hour

Methylprednisolon Tabs Duragesic
Etodolac Copaxon
Nifedipin RenaGel
Bupropion ER Femara
Nystatin Systemic Enbrel Sureclick
Benazepril NovoLog Mix 70/30
Zegerid Clarinex
Xefuroxime Axetil Aldara
Amitriptylin Forteo
Bupropion XL Suboxone
Clobetasol Avodart
Axyclovir Paxil CR
Benzonatat Norvir
Allopurinol Avandamet
Penicillin VK Restasis
Temazepam Avonex
Baclofen Sensipar
Tretinoin Tarceva
Sulfamethoxazole/Tri Patanol
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Terbinafine HCL Yaz

Metadon HCI khéng ding dé tiém Lovaza
Amiodarone Mirapex
Ketoconazole khu tra Focalin XR
Hydroxy-cloroquin Cosopt

Béi tinh thé nitrofurantoin Zyvox
Triamcinolone Acetonide Top Epzicom

Lithi Carbonat NuvaRing
Terazosin Actiq
Itraconazol Foxamax Plus D
Hydralazin Actoplus Met
Butalbital/ Acetaminophen/ Caffein Lumigan
Labetalol Rhinocort Aqua
Fosinopril Natri Solodyn
Cilostazol Thalomid
Mometason khu tra Fuzeon
Doxazosin Astelin
Clindamycin khu trt BenzaClin
Metoclopramit Relpax

Thudc tiém medroxyprogesteron Viread

Huyén phil ding qua miéng megestrol Casodex

Axit Folic Vigamox
Zostavax Vesicare
Nitroglyxerin Humalog Mix 75/25 Pn
Bisoprolol/ Hydroclothiazit Trizivir
Polyetylen Glycol Budeprion SR
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Prednisolon Sd Phosphat dung qua miéng Xeloda
Azathioprin Sustiva
Calcitriol Levitra

Torsemit Endocet

Glipizit Risperdal Consta
Sotalol Aggrenox
Zonisamit Humira Pen
Hydromorphone HClb Kadian

Kali clorua Differin

Oxcarbazepin Catapres-TTS
Diltiazem SR Alphagan P
Albﬁterol Sulfat/ Ipratropium Tussionex
Metronidazol Tabs Sird Zyrtec
Cabergolin Maxalt
Xyclosporin Zoloft
Estradiol dung qua miéng Prilosec
Methocarbamol Ciprodex Otic
Tamoxifen Temodar
Promethazin/ Codein TobraDex
Ursodiol Zyrtec-D
Mercaptopurin Welchol
Ribavirin Maxalt MLT
Famotidin Asmanex
PhosLo Atacand

Indomethaxin SR

Coumadin Tabs

Lamotrigin

Dovonex
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Cefadroxil Klor-Con
Dung dich phun suong Ipratropium Br Pegasys
Fluvoxamin Ultram ER
Methylphenidat Betaseron
Metolazon Zovirax khu tra
Microgestin Fe 1/20 Trinessa
Dexamphetamin Sulfat Pulmozym
Diltiazem ER Neupogen
Clindesse Humulin N
Flecainide Axetat Micardis HCT
Metronidazole Top Ortho Evra

Microgestin Fe 1/20

Allegra-D 12 gio

Evoclin Fentora
Primidon Enablex
Fluocinonit Famvir
Terconazol Avinza
Carbidopa/ Levodopa ER Prempro
Leflunomit Coreg CR
Midodrin HCI Marinol

Céc hop chét cu thé duge quan tim con bao gbdm, nhung khong gi6i han o:

cac chit khang khéi u, nhu duge néu trong patent My sd 5880161, 5877206,
5786344, 5760041, 5753668, 5698529, 5684004, 5665715, 5654484, 5624924,
5618813, 5610292, 5597831, 5530026, 5525633, 5525606, 5512678, 5508277,
5463181, 5409893, 5358952, 5318965, 5223503, 5214068, 5196424, 5109024,
5106996, 5101072, 5077404, 5071848, 5066493, 5019390, 4996229, 4996206,
4970318, 4968800, 4962114, 4927828, 4892887, 4889859, 4886790, 4882334,
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4882333, 4871746, 4863955, 4849563, 4845216, 4833145, 4824955, 4785085,
476925, 4684747, 4618685, 4611066, 4550187, 4550186, 4544501, 4541956,
4532327, 4490540, 4399283, 4391982, 4383994, 4294763, 4283394, 4246411,
4214089, 4150231, 4147798, 4056673, 4029661, 4012448;

c4c tc nhan tAm than dugc hoc/huéng tim than, nhu duoc néu trong patent My
s6 5192799, 5036070, 4778800, 4753951, 4590180, 4690930, 4645773, 4427694,

4424202,
5192799,
4690930,
45297217,
4324787,
4194009,

4440781,
5120733,
4645773,
4459306,
4314081,
4188388,

5686482,
5036070,
4631285,
4443451,
4313896,
4148796,

5478828,
4977167,
4617314,
4440781,
4294828,
4128717,

5461062,
4904663,
4613600,
4427694,
4277476,
4062858,

5387593,
4788188,
4590180,
4424202,
4267328,
4031226,

5387586, 5256664,
4778800, 4753951,
4560684, 4548938,
4397853, 4358451,
4264499, 4231930,
4020072, 4018895,

4018779,4013672,3994898,3968125,3939152,3928356,3880834,3668210;

tac nhan tim mach, nhu dugc néu trong patent My sb 4966967,

5552411,
5051423,
4524151,
5807889,
5661129,
5563170,
5401758,
5208245,
5079247,
5006542,
4939137,
4824831,
4753946,
4730052,
4670560,
4654357,
4649139,

5332737,
4888335,
4525479,
5731322,
5654294,
5552411,
5393771,
5202330,
5070099,
4981843,
4906634,
4780538,
4752616,
4727072,
4670453,
4654356,
4647585,

5389675,
4853391,
4474804,
5726171,
5646276,
5552397,
5362902,
5198449,
5061813,
4977144,
4889866,
4775757,
4749715,
4721796,
4668787,
4654355,
4647573,

5198449,
4906634,
4520026,
5723457,
5637586,
5547966,
5332737,
5189036,
5055466,
4971984,
4888335,
4774239,
4738978,
4707550,
4663337,
4654335,
4647565,
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5661129,
4954526,
4522949,
5837702,
5679672,
5574037,
5414013,
5217958,
5116861,
5011931,
4952692,
4835157,
4762837,
4734424,
4681882,
4656183,
4650797,
4638012,

5079247,
4775757,
4520026,
5705523,
5631251,
5482925,
5310731,
5185362,
5051423,
4966967,
4883872,
4771047,
4735962,
4704382,
4663336,
4652578,
46475601,

4966967,
4727072,
5869478,
5696111,
5612370,
5457118,
5260444,
5140031,
5036065,
4959383,
4883811,
4769371,
4734426,
4703120,
4661506,
4652576,
4645836,

4874760,
4542160,
5859239,
5691332,
5612323,
5414017,
5223516,
5128349,
5026712,
4954526,
4847379,
4767756,
4734425,
4681970,
4656267,
4650874,
4639461,
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4638011, 4632931, 4631283, 4628095, 4626548, 4614825, 4611007, 4611006,
4611005, 4609671, 4608386, 4607049, 4607048, 4595692, 4593042, 4593029,
4591603, 4588743, 4588742, 4588741, 4582854, 4575512, 4568762, 4560698,
4556739, 4556675, 4555571, 4555570, 4555523, 4550120, 4542160, 4542157,
4542156, 4542155, 4542151, 4537981, 4537904, 4536514, 4536513, 4533673,
4526901, 4526900, 4525479, 4524151, 4522949, 4521539, 4520026, 4517188,
4482562, 4474804, 4474803, 4472411, 4466979, 4463015, 4456617, 4456616,
4456615, 4418076, 4416896, 4252815, 4220594, 4190587, 4177280, 4164586,
4151297, 4145443, 4143054, 4123550, 4083968, 4076834, 4064259, 4064258,
4064257, 4058620, 4001421, 3993639, 3991057, 3982010, 3980652, 3968117,
3959296, 3951950, 3933834, 3925369, 3923818, 3898210, 3897442, 3897441,
3886157, 3883540, 3873715, 3867383, 3873715, 3867383, 3691216, 3624126;

chit khang khudn nhu dugc néu trong patent My sb 5902594, 5874476,
5874436, 5859027, 5856320, 5854242, 5811091, 5786350, 5783177, 5773469,
5762919, 5753715, 5741526, 5709870, 5707990, 5696117, 5684042, 5683709,
5656591, 5643971, 5643950, 5610196, 5608056, 5604262, 5595742, 5576341,
5554373, 5541233, 5534546, 5534508, 5514715, 5508417, 5464832, 5428073,
5428016, 5424396, 5399553, 5391544, 5385902, 5359066, 5356803, 5354862,
5346913, 5302592, 5288693, 5266567, 5254685, 5252745, 5209930, 5196441,
5190961, 5175160, 5157051, 5096700, 5093342, 5089251, 5073570, 5061702,
5037809, 5036077, 5010109, 4970226, 4916156, 4888434, 4870093, 4855318,
4784991, 4746504, 4686221, 4599228, 4552882, 4492700, 4489098, 4489085,
4487776, 4479953, 4477448, 4474807, 4470994, 4370484, 4337199, 4311709,
4308283, 4304910, 4260634, 4233311, 4215131, 4166122, 4141981, 4130664,
4089977, 4089900, 4069341, 4055655, 4049665, 4044139, 4002775, 3991201,
3966968, 3954868, 3936393, 3917476, 3915889, 3867548, 3865748, 3867548,
3865748, 3783160, 3764676, 3764677,

chit khang viém nhu dugc néu trong patent My s6 5872109, 5837735,
5827837, 5821250, 5814648, 5780026, 5776946, 5760002, 5750543, 5741798,
5739279, 5733939, 5723481, 5716967, 5688949, 5686488, 5686471, 5686434,
5684204, 5684041, 5684031, 5684002, 5677318, 5674891, 5672620 5665752,
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5656661,
5580888,
5494927,
5459151,
5376670,
5319099,
5290788,
5248682,
5220025,
5187175,
5143928,
5095037,
5059602,

5635516,

5552424,

5476876,
5451686,
5360811,
5318971,
5284949,
5244917,
5212189,
5185326,
5143927,
5095019,
5043457,
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5631283, 5622948, 5618835, 5607959,
5552422 5516764, 5510361, 5508026,
5472973, 5470885, 5470842, 5464856,

5354768,
5312821,
5280045,
5240929,
5212172,
5183906,
5124455,
5086064,
5037835,

5348957,
5302597,
5270319,
5234939,
5208250,
5177079,
5124347,
5081261,
5037811,

500654, 4992448, 4992447, 4988733,

4954519,
4904685,
4857644,
4803216,
4764525,
4686235,
4614741,
4578390,
4539326,
4493839,
4335141,
4181720,
4117135,
3998970,
3975543,
3930005,

4945099,
4904674,
4853392,
4801598,
4760051,
4686224,
4599360,
4569942,
4537903,
4465687,
4322420,
4173650,
4027031,
3998954,
3968224,
3857955,

4942236,
4904671,
4851412,
4791129,
4748153,
4680298,
4596828,
4567201,
4536503,
4440779,
4275064,
4173634,
4024284,
3993763,
3959368,
3856962,

4931457,
4897397,
4847303,
4788205,
4725616,
4678802,
4595694,
4563476,
4518608,
4440763,
4244963,
4145444,
4021553,
3991212,
3949082,
3821377,

3694471,3691214, 3678169, 3624216;
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5347029,
5298633,
5266562,
5234937,
5204365,
5171864,
5114958,
5081147,
5036088,
4988728,
4927835,
4895953,
4847290,
4778818,
4721712,
4652564,
4595686,
4559348,
4514415,
4435420,
4235908,
4128664,
4021550,
3984405,
3949081,
3821401,

5444043, 5436265, 5432181, RE034918,

5340815,
5298522,
5256680,
5232939,
5202350,
5169963,
5112846,
5081126,
5013850,
4981865,
4912248,
4891370,
4845242,
4775679,
4713393,
4644005,
4594357,
4558067,
4512990,
4412995,
4234593,
4125612,
4018923,
3978227,
3947475,
3789121,

5593980,
5500417,
5464849,
5393756,
5338753,
5298498,
5250700,
5225571,
5196431,
5155122,
5104656,
5075330,
5013751,
4962119,
4910192,
4870210,
4835166,
4772703,
4708966,
4632923,
4585755,
4556672,
4501755,
4400534,
4226887,
4124726,
4012527,
3978219,
3936450,
3789123,

5593960,
54984053,
5462952,
5380738,
5324648,
5290800,
5250552,
5225418,
5191084,
5143929,
5098613,
5066668,
5013736,
4959378,
49047286,
4859686,
4826990,
4767776,
4695571,
4629793,
4579866,
4556669,
4495197,
4355034,
4201778,
4124707,
4011326,
3978202,
3934018,
3726978,
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chét @c ché mién dich, nhu duoc néu trong patent My sb6 4450159, 4450159,
5905085, 5883119, 5880280, 5877184, 5874594, 5843452, 5817672, 5817661,
5817660, 5801193, 5776974, 5763478, 5739169, 5723466,

5695753,
5670504,
5605903,
5527820,
5470857,
5308837,
5252732,
5202332,
5143918,
5055290,

5693648,
5665774,
5604229,
5516797,
5464615,
5290783,
5250678,
5192773,
5138051,
4981792,

5693645,
5665772,
5574041,
5514688,
5432183,
5290772,
5247076,
5189042,
5093338,
4810692,

4180588, 4000275, 3759921,

thudc giam dau, nhu dugce néu trong patent My sb 5292736, 5688825,

5455230,
4906655,
4536512,
4556672,
4400534,
5455230,
4994450,
4749792,
4634708,
4552866,
4395402,
4244955,

5292736,
4994450,
4719231,
4721712,
4374139,
5438064,
4980365,
4737493,
46236438,
4539312,
4391827,
4232018,

5298522,
4749792,
4533671,
4474806,
4361583,
5298522,
4906655,
4721712,
4622326,
4536512,
4374139,

4209520,

4064272, 4022836, 3966944

chét gay tiét cholin, nhu dugc néu trong patent My sb 5219872,

5691346,
5648376,
5565560,
5512687,
5431896,
5284877,
5244896,
5169851,
5091389,
4410696,

5216165,
4980365,
4552866,
4595686,
4252816,
5216165,
4847290,
4719231,
4608374,
4533671,
4361583,
4164514

5686469,
5639455,
5550233,
5506233,
5385918,
5284840,
5238689,
5162334,
5068323,
4346096,

5438064,
4794110,
4539312,
4440779,
4251530,
5204365,
4844907,
4681879,
4595686,
4511724,
4322420,
4147872,

5686424,
5633277,
5545734,
5506228,
5349061,
5273979,
5219884,
5151413,
5068247,
4342769,

5204365,
4670541,
4569942,
4434175,
5874459,
5030639,
4794110,
4670541,
4594188,
4440779,
4306097,
4133819,

5719176,
5679705,
5624930,
5540931,
5494895,
5344925,
5262533,
5208241,
5149701,
5064835,
4317825,

5017578,
4737493,
4681879,
4608374,
5688825,
5017578,
4791129,
4667039,
4569942,
4434175,
4252816,
4124713,

5073560, 5073560, 5346911, 5424301, 5073560, 5219872, 4900748,
4798841, 4782071, 4710508, 5482938, 5464842, 5378723, 5346911,
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5696156,
5679640,
5622970,
5532248,
5484788,
5330993,
5260300,
5208228,
5147877,
5061728,
4256766,

5554789,
4906655,
4622326,
4511724,
4395402,
5554789,
5008264,
4774256,
4658037,
4556672,
4400534,
4251530,
4117012,

5219873,
4786648,
5318978,
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5219873, 5219872, 5084281, 5073560, 5002955, 4988710, 4900748, 4798841,
4786648, 4782071, 4745123, 4710508;

chét gay tiét adrenalin, nhu dugc néu trong patent My sb 5091528, 5091528,
4835157, 5708015, 5594027, 5580892, 5576332, 5510376, 5482961, 5334601,
5202347, 5135926, 5116867, 5091528, 5017618, 4835157, 4829086, 4579867,
4568679, 4469690, 4395559, 4381309, 4363808, 4343800, 4329289, 4314943,
4311708, 4304721, 4296117, 4285873, 4281189, 4278608, 4247710, 4145550,
4145425, 4139535, 4082843, 4011321, 4001421, 3982010, 3940407, 3852468,
3832470;

chit khang histamin, nhu dugc néu trong patent My s& 5874479, 5863938,
5856364, 5770612, 5702688, 5674912, 5663208, 5658957, 5652274, 5648380,
5646190, 5641814, 5633285, 5614561, 5602183, 4923892, 4782058, 4393210,
4180583,3965257,3946022,3931197;

chit xteroit, nhu dugc néu trong patent My sb 5863538, 5855907, 5855866,
5780592, 5776427, 5651987, 5346887, 5256408, 5252319, 5209926, 4996335,
4927807, 4910192, 4710495, 4049805, 4004005, 3670079, 3608076, 5892028,
5888995, 5883087, 5880115, 5869475, 5866558, 5861390, 5861388, 5854235,
5837698, 5834452, 5830886, 5792758, 5792757, 5763361, 5744462, 5741787,
5741786, 5733899, 5731345, 5723638, 5721226, 5712264, 5712263, 5710144,
5707984, 5705494, 5700793, 5698720, 5698545, 5696106, 5677293, 5674861,
5661141, 5656621, 5646136, 5637691, 5616574, 5614514, 5604215, 5604213,
5599807, 5585482, 5565588, 5563259, 5563131, 5561124, 5556845, 5547949,
5536714, 5527806, 5506354, 5506221, 5494907, 5491136, 5478956, 5426179,
5422262, 5391776, 5382661, 5380841, 5380840, 5380839, 5373095, 5371078,
5352809, 5344827, 5344826, 5338837, 5336686, 5292906, 5292878, 5281587,
5272140, 5244886, 5236912, 5232915, 5219879, 5218109, 5215972, 5212166,
5206415, 5194602, 5166201, 5166055, 5126488, 5116829, 5108996, 5099037,
5096892, 5093502, 5086047, 5084450, 5082835, 5081114, 5053404, 5041433,
5041432, 5034548, 5032586, 5026882, 4996335, 4975537, 4970205, 4954446,
4950428, 4946834, 4937237, 4921846, 4920099, 4910226, 4900725, 4892867,
4888336, 4885280, 4882322, 4882319, 4882315, 4874855, 4868167, 4865767,
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4861875, 4861765, 4861763, 4847014, 4774236, 4753932, 4711856, 4710495,
4701450, 4701449, 4689410, 4680290, 4670551, 4664850, 4659516, 4647410,
4634695, 4634693, 4588530, 4567000, 4560557, 4558041, 4552871, 4552868,
4541956, 4519946, 4515787, 4512986, 4502989, 4495102; phén bdc 1§ ctia chiing

dugc dua vao ddy bang cach vién din.

Ciing dugc quan tdm la cic chét twong tur ctia hop chét trén day. Déi voi tit ca
cac hoat chat trén day, hoat chét c6 thé c6 mit dudi dang mudi duge dung, nhu néu

trén.
Thanh phén phan phbi

Ché phdm phan phdi theo séng ché 13 cac ché phim ma dugc phdi tron dé
chuyén hoat chit dén vi tri cuc bd, nhu bé mit da dugc hoa simg hoiic bé mit niém
mac cua ddi tugng 13 dong vat ¢ vi, nhu dbi twong 13 ngudi. Thuat ngit bé mit da
duoc hoa sing c6 nghia 1a vi tri da cua d6i twong, tire 13, vi tri clia 16p phu bén ngoai
hoidc v6 boc bén ngoai cua than dong vat. Thuat ngi bé& mit niém mac c6 nghia 12 vi tri
ctia d6i twong ma bao gdbm mang niém mac, nhu bén trong cta mom, bén trong ciia

mii, v.v.

Do ché phdm phan phdi qua da ciia séng ché dugc bao ché dé chuyén dén vi tri
cuc by, chiing dugc bao ché dé c6 thé twong hop vé& mit sinh 1y véi vi tri cuc b ma
chiung dugc bao ché cho vi tri d6. Do d6, khi dugc tiép xUc v4i bé mat da dich duge
hoa sung hodc bé mit niém mac ma ching dugc bao ché cho vi tri d6, ché phém phan
phbi khong gay ra cdc phan ung dang k&, néu cin, cic phan tmg sinh Iy (nhu viém
hoic kich thich) ma s& lam cho viéc sit dung ctia ché pham phan phéi khong thich hop

dé dung tai chd.

Ché phim phéan phéi theo séng ché bao gbém luong ctia phitc hop hat hoat chét-
canxi phosphat bao gdm trong thanh ph?m phan phéi. Thanh phan phan phéi chi mét
phén ctia ché phim phan phdi d6 ma khong phai 13 thanh phén phtrc hop hat hoat chét-

canxi phosphat.

Thanh phén phan phéi ctia ché phim phan phéi theo sang ché c6 thé thay ddi,
néu mudn, trong d6 thanh phin cy thé ciia Thanh phan phan phdi di néu s& tiy thudc,

it nhit mot phén, vao ban chit cta ché phim cu thé. Ché phdm phén phdi dugc quan

-40-



28789

tam bao gdm ché phim 1ong, nhu nuéc thom (céc chét 1ong chira nguyén liéu khong
tan dudi dang hén dich hoic nhil twong, duge dy dinh dé sir dung bén ngoai, bao gbm
nudc thom phun) va dung dich nudec, ché phdm ban rin, nhu gel (keo trong d6 pha
phén tan duge két hop véi moi trudng thé phén tan dé san xuit nguyén liéu béan rén,
nhu nuée thach), kem bbi (chit rén mém hodc cac chét 16ng dic) va thudec md (mém,
ché phim nhon), va ché phdm rén, nhu miéng dp tai chd. Nhu vay, thanh phén phan
phéi duge quan tim bao gdm, nhung khdng gi6i han &: nhil tuong loai dAu trong nuéce
(O/W) va nudc trong dau (W/0), ché pham dang sita, nuéc thom, kem boi, thudc ma,
gel, huyét thanh, bot, mit na, miéng w6t dé dip, thudc phun xit, khi dung hodc miéng
dinh

Nudc thom

Nuéc thom 1a ché phém 1ong trong d6 dd nhét 12 50.000 ¢P hodc thap hon, nhu
10.000 cP hoic thép hon, nhu dugc xac dinh béng cach st dung nhét ké quay -
Rotational Viscometer, ma do dd nhét béng cach do momen xodn vin hanh cia roto
hinh tru duoc ngadm trong mau, phuong phap xac dinh dd nhét ¢ nhiét do 1a 25°C, nhu
dd mo ta trohg JIS K 7117: Testing Methods For Viscosity With Rotational
Viscometer Of Resins In The Liquid or ASTM D 2196-86: Test Methods for
Rheological Properties on Non-Newtonian Materials by Rotational (Brookfield)

Viscometer.

Thanh phin phan phdi dang kem 16ng dugc quan tdm c6 thé bao gdm mot sb
thanh phan khac nhau, bao gdm nhung khong gi6i han &, nudc, chét 1am mém, dau tu
nhién, diu silicon, cdc chit 1am dic hoic cic chit bién dbi d6 nhét, este téng hop hodc
tu nhién, axit béo, ruou, chit 1am 4m, chit nhil hoa, hé chit bao quén, chit tao mau,
huong liéu, v.v. Khdi kuong clia nguyén lidu nay c6 thé nim tfong khoang tir 0,001
dén 99%, nhu tir 0,1 dén 50%, bao gdm tir 1 dén 20% khéi lugng cta ché phdm, néu

muon.

Chét 1am mém 1a hop chét mér thay thé hozc thém vao lipit va diu tu nhién
trong da. Thuat ngt chit 1am mém, duoc st dung trong ban mo ta nay, dugc du dinh
dé bao gdm céac nguyén lidu lipit thong thuong (vi du nhu, chét béo, sap, va céc
nguyén liéu khac khong tan trong nudc), lipit phan cuc (vi du nhu, nguyén liéu lipit

ma di dugc lam bién d6i dé lam cho ching tan thém trong nudc), silicon va cac
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hydrocacbon. Chét lam mém duoc quan tim bao gdm, nhung khéng gi6i han &:
diisopropyl adipat, isopropyl myristat, isopropyl palmitat, etylhexyl palmitat, isodexyl
neopentanoat, rugu Ciz.15 benzoat, dietylhexyl maleat, PPG-14 butyl ete, PPG-2
myristyl ete propionat, xetyl rixinoleat, cholesterol stearat, cholesterol isosterat,

cholesterol axetat, diu jojoba, bo cacao, bo cay hat m&, lanolin, va lanolin este.

Dau silicon c¢6 th8 duge chia thanh chit d& bay hoi va céc chét khong d& bay
hoi. Thuat ngir "chdt d& bay hoi" dugc st dung trong ban mo ta ndy chi cac nguyén
liéu ma co éap suét hoi co thé do dugc & nhiét d6 moi trudng. Déu silicon d& bay hoi
duoc quan tAm bao gdm nhung khong gi¢i han &: polydimetylsiloxan mach vong hodc
mach thing chira tir 3 dén 9, nhur tir 4 dén 5, nguyén ti silic. Nguyén liéu silicon mach
théng d& bay hoi ¢6 thé c6 dd nhét 1a 5 cst hodc thip hon & nhiét do 25°C, trong khi
cac nguyén liéu dang vong co thd c6 do nhét 1a 10 cst hodc thip hon. Déu silicon
khong bay hoi dugc quan tdm bao gdm, nhung khong giéi han &: polyalkyl siloxan,
polyalkylaryl siloxan va polyete siloxan copolyme. Polyalkyl siloxan hau nhu khong
bay hoi dugc quan tdm bao gbm, vi du, polydimetyl siloxan v&i d§ nhét nim trong

khoang tir 5 dén 100.000 cst & 25°C.

Este thich hop bao gém, nhung khong gi6i han &: alkenyl hodc este alkyl ciia
axit béo c6 tr 10 dén 20 nguyén tir cacbon, nhu isopropyl palmitat, isopropyl
isostearat, isononyl isonanonoat, oleyl myristat, oleyl stearat, va oleyl oleat; ete-este,
nhu este cla axit béo cua rugu béo di duoc etoxyl hoa; este rugu da chuc; etylen
glycol este cla axit béo dang mot 14n va hai lan; dietylen glycol este clia axit béo dang
mot 14n va hai 14n, polyetylen glycol (200-6000) este cua axit béo dang mot 1an va hai
14n; propylen glycol este cua axit béo dang mot ldn va hai 14n, nhu polypropylen
glycol 2000 monooleat, polypropylen glycol 2000 monostearat, propylen glycol
monostearat duoc etoxyl hoa; glyxeryl este cia axit béo dang mot lan va hai lan;
polyglyxerol este da béo, nhu glyxeryl monostearat dﬁbduqc etoxyl hda, 1,3-butylen
glycol monostearat, 1,3-butylen glycol distearat; polyoxyetylen polyol este cia axit
béo; sorbitan este clia axit béo; va polyoxyetylen sorbitan este cla axit béo la este rugu
da chtrc thda déng; sép este nhu sdp ong, spermaxeti, myristyl myristat, stearyl stearat;
sterol este, sterol ddu twong va cholesterol este cla axit béo 1a cac vi du vé chiing. Ca

nguodn thyc vt va dong vat cua cac hop chét nay ciing c6 thé dugc st dung. Vi du veé
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cac diu nay bao gdm, nhung khong giéi han &: diu thiu diu, diu lanolin, C10-18
triglyxerit, caprylic/capric triglyxerit, diu hanh nhan ngot, diu qua mo, diu vimg, dau
hoa tra, ddu hat mi u, ddu dira, ddu ngli cbc, dau hat bong, dAu hat lanh, ddu muc, diu
oliu, ddu co, md illipe, dau hat cai, diu ddu tuong, diu hat nho, dau hat hoa huéng
dwong, dau cay 6c cho, va cic loai dau tuong tu. Ciing thich hop 14 glyxeryl este tdng
hop hoic ban tdng hop, nhur axit béo mono-, di-, va triglyxerit ma 1a chét béo hoidc diu
tu nhién ma da dugc cai bién, vi du, mono-, di- hodc trieste cia cdc ruou polyhydric
nhu glyxerin. Trong vi du, axit carboxylic béo (Ci2-22) phan tng véi mot hodc nhidu
nhiéu nhém glyxeryl lip lai. Glyxeryl stearat, diglyxeryl diiosostearat, polyglyxeryl-3
isostearat, polyglyxeryl-4 isostearat, polyglyxeryl-6 rixinoleat, glyxeryl dioleat,
glyxeryl diisotearat, glyxeryl tetraisostearat, glyxeryl trioctanoat, diglyxeryl distearat,
glyxeryl linoleat, glyxeryl myristat, glyxeryl isostearat, thdu ddu ddu PEG, PEG
glyxeryl oleat, PEG glyxeryl stearat, va PEG glyxeryl tallowates.

Axit béo duge quan tim bao gdm, nhung khdng giéi han &: céc axit béo co tir
10 dén 30 nguyén tir cacbon, nhu axit pelargonic, axit lauric, axit myristic, axit
palmitic, axit stearic, axit isostearic, axit hydroxytearic, axit oleic, axit linoleic, axit

rixinoleic, axit arachidic, axit behenic va axit erucic.

Chit 1am 4m thudc loai rugu da chirc cling c6 thé dugc st dung trong ché
phém, trong d6 cic vi du vé rugu da chirc bao gdm, nhung khong giéi han &: glyxerol
(con duoc goi 1a glyxerin), polyalkylen glycol, cac rugu alkylen polyhydric va din
xult cta chung, bao gdm propylen glycol, dipropylen glycol, polypropylen glycol,
polyetylen glycol va din xudt ctia chiing, sorbitol, hydroxypropyl sorbitol, hexylen
glycol, 1,3-butylen glycol, 1,2,6-hexantriol, glyxerol dugc etoxyl hda, glyxerol dugc
propoxyl héa va hdn hgp cia chung. Cing dwgc quan tim la duong, vi du nhu,
glucoza, fructoza, mit ong, mit ong dugc hydro héa, inositol, maltoza, manitol,
maltitol, sorbitol, sucroza, xylitol, xyloza, v.v. Khi c6 mit, lugng ctua chét 1am 4m c6
thé nim trong khoang tir 0,001 dén 25%, nhur tir khoang 0,005 dén 20%, bao gdm tir
khoang 0,1 dén 15%, troflg d6 trong mot sb trudng hop lugng cua chét 1am 4m nim
trong khoang tir 0,5 dén 30%, nhu ndm trong khoang tir 1 dén 15% khéi lugng ctia ché

pham.

Chét nhil héa cling ¢ thé c6 mit trong ché phim chit dan thudc. Khi c¢6 miit,
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téng ham luong ctua chét nhii hoa c6 thé ndm trong khoang tir 0,01 dén 40%, nhu tir 1
dén 20%, bao gdm tr 1 dén 5% khéi lugng cua tdng ché phim. Chét nhil héa dugc
quan tdm bao gdm, nhung khong gi6i han &: anion, nonion, cation va céc hoat chét
ludng tinh. Chit hoat dong bé mit khong ion duge quan tim bao gbm céc chit véi
rugu béo Cio-Cao hodc axit ky nudce dd dugc ngung tu voi tir khoang 2 dén khoang 100
mol cua etylen oxit hodc propylen oxit cho mdi mol cta chat ky nuéc; C2-Cio alkyl
phenol da ngung ty véi tir 2 dén 20 mol cua alkylen oxit; este cia axit béo dang mot
14n va hai 1an cua etylen glycol; axit béo monoglyxerit; sorbitan, axit béo mono- va di-
Cs-Ca0; va polyoxyetylen sorbitan cling nhu hdn hop cua ching. Céac alkyl
polyglycosit va amit béo sacarit (vi du nhu metyl gluconamit) ma dugc quan tam la
céc cht nhil hoa khong ion. Chit nhii hoa anion dugc quan tdm bao gdm xa phong,
alkyl ete sulfat va sulfonat, alkyl sulfat va sulfonat, alkylbenzen sulfonat, alkyl va
dialkyl sulfosucxinat, Cs-Cz axyl isethionat, Cs-C alkyl ete phosphat,
alkyletecacboxylat va hdn hop cua chung.

Khi mudn, céc chit bao quan c6 thé bao gdm trong ché phim, vi du nhur, dé bao
vé chéng lai sy phat trién cta vi sinh vat c6 hai tiém ning. Cac chét bao quan dugc
quan tdm bao gdm este alkyl ciia axit para-hydroxybenzoic, dan xuit hydantoin, mudi
propionat, va cac loai hop chét amoni bac bdn. Céc chit bao quan cu thé dugc quan
tdm bao gbm, nhung khong bi gi6i han O: iodopropynyl butyl cacbamat,
phenoxyetanol, metyl paraben, propyl paraben, imidazolidinyl wuré, natri
dehydroaxetat, rwrou benzylic, benzylhemiformal, benzylparaben, 5-brom-5-nitro-1,3-
dioxan, 2-brom-2-nitropropan-1,3-diol,caprylyl glycol, etylhexylglyxerin, axit
phenoxyetanol sorbic, metylparaben, propylparaben, etylpareben, butylparaben, natri
benzoat, kali sorbat, mudi dinatri cua axit etylendiamintetfaaxetic, cloxylenol, DMDM
hydantoin, 3-iodo-2-propylbutyl cacbamat, clohexidin digluconat, phenoxyetanol,
diazolidinyl uré, din xuét biguanua, canxi benzoat, canxi propionat, caprylyl glycol,
din xudt biguanua, captan, clohexidin diaxetat, clohexidin digluconat, clohexidin
dihydroclorua, cloaxetamit, clobutanol, p-clo-m-cresol, clophen, clothymol,
cloxylenol, m-cresol, o-cresol, DEDM hydantoin, DEDM hydantoin dilaurat, axit
dehydroaxetic, diazolidinyl uré, dibrompropamidin diisethionat, DMDM hydantoin, va
dang tuong tu khi cé mdt, cac chét bao quan c6 thé c6 mit trong ché phdm phan phdi

v6i lwong ndm trong khoang tir 0,01% dén khoang 10% khéi lugng ctia ché pham.
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Chét 1am dic hodc céc chét bién dbi do nhét c6 thé dugc bao gdm trong ché
phdm phén phdi. Chat lam dic dugc quan tdm bao gdm, nhung khong gi6i han &:
polysacarit, nhu c4c tinh bot, gdm ty nhién/tdng hop va xenluloza. Céc tinh bt dugc
quan tdm bao gbm, nhung khong gi¢i han &, cac tinh bot dugc cai bién v& mat héa
hoc, nhu octenylsucxinat tinh bét nhém. Gom dugc quan tim bao gbdm, nhung khong
giéi han &: xanthan, sclerotium, pectin, karaya, arabic, aga, gdbm guar, carrageenan,
alginat va hdn hgp ctia chung. Céac xenluloza thich hgp bao gbm, nhung khong gi6i
han &: hydroxypropyl xenluloza, hydroxypropyl metylxenluloza, etylxenluloza va natri
carboxy metylxenluloza. Polyme tbng hop con 16p khéc nita cta tdc nhén lam dic hitu
hiéu. Loai ndy bao gbm polyacrylat lién két ngang nhu c4c carbome va polyacrylamit
nhu Sepigel® 305. Khi c6 mit, luong chét 1am dic c6 thé nam trong khoang tir 0,001
dén 5%, nhu tir 0,1 dén 2%, bao gdm tir 0,2 dén 0,5% khdi lugng.

Trong mot s6 truong hop, sap hitu co ty nhién hodc tdng hop ¢6 thé c6 mit, vi
du nhu, mdt hodc nhiéu sap tu nhién hoic tdng hop nhu dong vat, thyc vat, hodc sap
khoang chét. Trong mot sb truong hop, céc sap ndy s& c6 nhiét do nong chay nim
trong khoang tir 20 dén 150°C, nhur tir 30 dén 100°C, bao gbm tir 35 dén 75°C. Vi du
v& c4c sap nay bao gdm cac sép nhu polyetylen hodc sap tdng hop; hotic cic sép thuc
vat khac nhau nhu nguyét qué, candelilla, ozokerite, acaxia, sap ong, ceresin, xetyl
este, sap hoa, sdp cam quyt, sdp carnauba, jojoba, sap japan, polyetylen, vi tinh thé,
cérﬁ gao, sap lanolin, chon vizon, montan, nguyét qué, ouricury, ozokerite, sap hat co,
parafin, sdp ving, sap tdo, sap senlic, sap clary, sap hat spent, sap nho, va dan xuit
polyalkylen glycol ctia chung nhu sap ong PEG6-20, hodc sap PEG-12 carnauba; hodc
axit béo hodc rugu béo, bao gdm este cila ching, nhu axit hydroxytearic (vi du axit 12-
hydroxy stearic), tristearin, va tribehenin. Ciing dugc quan tdm la Acrocomia Aculeata
Seed Butter, Almond Butter, Aloe Butter, Apricot Kernel Butter, Argan Butter, Attalea
Maripa Seed Butter, Avocado Butter, Babassu Butter, Bacuri Butter, Bagura Soft
Butter, Baobab Soft Butter, Bassia Butyracea Seed Butter, Bassia Latifolia Seed
Butter, Black Currant Seed Butter, Brazil Nut Butter, Camelina Butter, Camellia
Butter, Candelilla Butter, Carnauba Butter, Carpotroche Brasiliensis Seed Butter,
Chamomile Butter, Cocoa Butter, Coconut Butter, Coffee Butter, Cotton Soft Butter,
Cranberry Butter, Cupuacu Butter, Grape Seed Butter, Hazel Nut Butter, Hemp Seed

Butter, Horsetail Butter, lllipe Butter, Irvingia Gabonensis Kernel Butter, Jojoba
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Butter, Karite Butter, Kokum Butter, Kukui Butter, Lavender Butter, Lemon Butter,
Lime Butter, Macadamia Butter, Mango Butter, Marula Butter, Monoi Butter, Mowrah
Butter, Mucaja Butter, Murumuru Butter, Olea Butter, Olive Butter, Orange Butter,
Palm Oil, Passion Butter, Phulwara Butter, Pistachio Butter, Pomegranate Butter,
Pumpkin Butter, Raspberry Butter, Rice Butter, Sal Butter, Sapucainha Butter,
Seasame Butter, Shea Butter, Soy Butter Tamanu Butter, Sunflower Seed Butter,
Sweet almond Butter, Tangerine Butter, Tucuma Seed Butter, Ucuuba Butter va Wheat

G_errn Butter.

Chét tao mau, huong liéu va chit mai mon ciing c6 th8 dwoc bao gdm trong ché
phdm phan phdi. Mdi trong sb céc chit nay c6 thé nim trong khoang tir 0,05 dén 5%,
nhu tir 0,1 va 3% khéi lugng. Chét tao mau dugc quan tdm bao gém titan dioxit, trong
d6 duoc xir Iy bé mit thich hop (duogc hé théng hoa trong Color Index trong tai liéu
tham khao CI 77,891), mau tim mangan (CI 77,742), xanh da troi dam (CI 77,007),
crom oxit (CI 77,288), crom oxit dugc hydrat hoa (CI 77,289), xanh sét (CI 77,510),
kém oxit, zirconi dioxit. Chét tao mau dic biét dlch quan tdm gém: D & C mau d6 sb
19 (CI 45,170), D & C mau do s6 9 (CI 15,585), D & C mau d6 s6 21 (CI 45,380), D
& C mau da cam sb 4 (CI 15,510), D & C mau da cam s 5 (CI 45,370), D & C mau
@6 s6 27 (CI 45,410), D & C mau do sb 13 (CI 15,630), D & C mau d6 s6 7 (CI
15,850:1), D & C mau do s6 6 (CI 15,850:2), D & C mau vang s6 5 (CI119,140), D &
C mau d6 sé 36 (CI 12,085), D & C mau da cam s 10 (CI 45,425), D & C mau vang
sb 6 (CI 15,985), D & C mau do s6 30 (CI 73,360), D & C mau do6 s6 3 (CI 45,430),
mau den cacbon (CI 77,266), mau d6 son (CI 75,470), melanin tu nhién hodc tdng

hop, va chat mau nhom.

Huong liéu dugc quan tdm bao gdbm: Dau 14 Abies Alba, Axetaldehyt,
Axetanilid, axit axetic, diu Achillea Millefolium, Nuéc qua Actinidia Chinensis
(Kiwi), axit Adipic, Agar, Ruou Denat., Algin, la Aloe Barbadensis, Amyl Axetat,
Amyl Benzoat, Amyl Xinnamal, Anethol, ruou Anise, Anthemis Nobilis Flower
Water, Benzaldehyt, Rugu benzylic, diu Betula Alba, diu Boswellia Serrata, Butyl
Axetat, Butyl Lactat, Calendula Offixinalis Flower Oil, Camellia Sinensis Leaf Water,
Campbhor, Capsaixin, Cedrol, Xinnamal, Xitral, Citronellol, dau Citrus Aurantifolia

(Lime), dau Citrus Aurantium Dulcis (Mau da cam), dau Citrus Grandis (qua nho), dau
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Citrus Tangerina Tangerine) Peel, Coumarin, Rugu Diaxeton, Etyl Xinamat, Etyl Ete,
ddu hoa Eucalyptus Caryophyllus (Clove), Farnesol, diu Gardenia Florida, dau
Geranium Maculatum, Hexyl Cinnamal, Hydrogenated Rosin, diu Illicium Verum
(Anise), Isoamyl Axetat, dau Juniperus Mexicana, dau Laurus Nobilis, ddu Lavandula
angustifolia (Lavender), diu 14 Melaleuca Alternifolia (cdy che), diu 14 Melissa
Offixinalis, ddu mentha Piperita (bac ha), menthol, 2-naphtol, dau 14 Origanum
Majorana, chét chiét r& Panax Ginseng, axit Pelargonic, ddu hoa Pelargonim
Graveolens Flower, ddu Pinus Silvestris Cone, dau Prunus Armeniaca (Apricot)
Kernel, ddu hoa Rosa Canina, dau 14 Rosmarinus Offixinalis (Rozamary), dau
Santalum Album (Sandalwood), ddu Thymus Vugaris (Thyme), Vanillin, dau 14 Vitis
Vinifera (Nho); dau ré& Zingiber Officinale (Ginger).

Ché phim phan phdi dang bén rdn

Ciing dugc quan tam la ché phdm phan phéi dang ban ran, nhu gel, kem boi va
thudc md. Ché phdm nay c6 thé 1a hdn hop cia (ngoai phirc hop hat hoat chét-canxi
phosphat) nudc, polyme tan dugc trong nude, cac chét bao quan, rugu, rugu da hoa tri,
chét nhil hoa, chit lam 4m, sap, dung mdi, céc chit lam dic, chit déo hoa, chét didu
chinh d@ pH, chét gitt nude va chit twong ty. Ngoai ra, ché phim nay con c6 thé chira
céc ta duge c6 thé chip nhan duge vé mit sinh Iy ho#c cac chit phu gia phu khéc, nhu
huqng liéu, cac chét tao mau, chét nhil héa, chit dém, chét khéng sinh, chét 1am dn

dinh hodc chit tuong tw. Vi du vé cac loai ndy cua hop chét dugc d& xuét trén day.
Miéng dép tai chd

Ciling dugc quan tam la ché phdm rén, nhu ché phdm cao dan tai chd. Ché phim
cao dén tai chd co thé thay dbi mot cach déng ké. Ché phém cao dén tai chd co thé bao
gbm 16p hoat chét, chit mang va 16p 16t d& béc. Lép hoat chét c6 thé bao gébm luong
phitc chét hoat chét-hat trong nén, trong d6 nén ¢ thé bao gdm mdt hoic nhidu: céc
chéit két dinh, nhu cao su nhay véi 4p luc va axit acrylic, hydrogel, td duoc c6 thé chip
nhén duqc v& mit sinh 1y hodc céc chét phu gia phu khac, nhu huong li€u, cic chét tao
mau, chit nhii hoa, chit dém, chét khang sinh, chét 1am 8n dinh hodic chit twong tu.
Chét mang c6 thé dugc tao ra tir nguyén liéu dan hdi ma c6 kha ning in khép trong
chuyén dong co thé ngudi va bao gbm, vi du, cdc mang nhya déo, vai khong dét khac

nhau, vai dét, spandex, va dang tuong tu. Co thé str dung céc 16p phi tro khéc nhau,
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gém cac nguyén liéu khéc nhau ma cé thé duoc st dung trong cao dan, dugc mo ta
duéi day. Theo cach khac, 16p phit bing vai dét hoic khong phai vai dét c6 thé dugc
st dung, ddc biét chét 1a 16p phu bing chét liéu dan hdi, ma cho phép van chuyén nhiét
va hoi. Cac 16p phti ndy cho phép lam mét vi trf con dau, ma dem lai tién nghi 16n hon,
trong khi bao vé gel khdi su loai bo co hoc. Lép 16t d& boc 6 thé duoc lam tir bét ky
nguyén liéu thong thudng nao, trong d6 cidc mang giai phéng minh hoa bao gém

polyeste, nhu PET hodc PP, va dang tuong tu.
Ché phadm khi dung

Ciing dugc quan tdm 1a ché phim ché phidm khi dung dugc str dung thong qua
hit. Ché phdm khi dung nay c6 th dwoc dat vao cac chit ddy tao 4p c6 thé chép nhan
duge, nhu diclodiflometan, propan, nito, va dang twong ty. Ching ciing ¢ thé dugc
tao ché phdm cho cac ché phim khéng duoc tao &p, nhu dé str dung dé trong may phun
mu hodc may phun. Trong mot sd phuong 4n, ché phdm 1a ché pham khi dung dang
bot nay gdm céc hat duge bao hoat chét dugc tao huyén phit hoic dugc phéan tan trong
chét diy hodic chit ddy va dung moi. Chét ddy c6 thé 1a hdn hop cta cloflocacbon
dugc hoa 1éng (cac CFC) duge chon dé tao ra 4p suit hoi mong muébn va do 6n dinh
ctia ché phim. Céc chét ddy 11, 12 va 114 14 c4c chét ddy duoc sit dung rong rii nhét
trong ché phim khi dung nay d8 dung dé x6ng. Céc chit diy khac thuong duge st
dung bao gém cac chat déy 113, 142b, 152a, 124, va dimetyl ete. Hop chit 1,1,1,2-
tetraﬂbetan 1a cac ddy duoc st dung thong thuong cho ché phdm sol khi ding trong y
té. Chét ddy c6 thé nim trong khoang tir 40 dén 90% khdi lugng cta toan bd ché phdm

thudc xong.
Céc phuong phap san xuét ché phim phan phdi

Céc khia canh cua theo sang ché con bao gdm cac phuong phap san xuét ché
phim phén phéi. Trong bét ky phuong phép xan xuit thong thuong nao déu cé thé
dugc st dung, trong mot sd trudng hop, phuong phép san xuit bao gdbm dau tién 1a
diéu ché céac phuc chit hoat chét-hat. Sau khi san xuét phtc chét hoat chét-hat, phuc
chit tao ra sau d6 dugc két hop trong thanh phan ché pham phan phdi bang cach sir
dung bét ky phuong phép thong thuong nao.

Phttc chét hoat chit-hat c6 thé dugc tao ra bing cach sit dung bét ky phuong

phép thong thuong nao. Mot phuong phép duge quan tm bao gdm du tién san xudt
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ché phim 1éng ciia hoat chat, nhu ché phim chira nudc cta hoat chit, va sau d6 két
hop ché phdm léng véi khéi lwong céc hat canxi phosphat dang 16 nano hinh cau,
ctrng, ddng nhét (cing véi khudy néu mubn) trong diéu kién dua dé san xuét phirc chét
hoat chét-hat mong mubn. Nhu viy, theo phuong 4n nhét dinh ché phdm 1ong cua cac
hat khong dugc lién két, vi du nhu, huyén phu déc chira cac hat khong duogc lién két
trong hé dung moi thich hgp (nhu hé dung moéi chira nuéc hodc khong chira nuéc)
duoc két hop véi luong thich hgp cta hoat chét.
Tién xtr Iy hat

Néu mubn, cac hat khong dugc bao co thé dugce xir Iy truéc theo mot s6 cach
truge khi két hop véi hoat chit. Nhu véy, ché phém cua cac hat dugc bao hoat chét c6
thé bao gdm budc tién xtr Iy, nhu bude didu chinh d6 pH ban dau. Trong budc nay, cac
hat khong dugc bao dugce bién dbi bang cach cho ching tiép xtc v6i mot hodc nhiéu
chét, nhu chét didu chinh d6 pH, dé tao ra hoat chit mong mudn dugc bao véi céc hat.
Ban chét cli thé cia viéc didu chinh do pH, néu duoc st dung, thay ddi phu thudce Vao
loai hoat chdt ma can dugc lién két véi cac hat. Mot loai hoat chit duoc quan tam 1a
loai ma bao gdm cac gdc tich dién axit va/hoic bazo Va‘l_khéi lugng phan tr 16n hon vai
nghin Dalton, vi du nhu, ¢6 khéi luong 13 3000 Dalton hozc 16n hon, nhu 5.000 Dalton
hoac- 16n hdn, vi du nhu, 10.000 Dalton hodc 16n hon, 25.000 Dalton ho#c 16n hon,
50.000 Dalton hodc 16n hon, 75.000 Dalton hodc 16n hon, 100.000 Dalton hodc 16n
hon, 250.000 Dalton hodc 16n hon, 500.000 Dalton hogdc 16n hon, 750.000 Dalton hodc
16n hon, 1.000.000 Dalton hodc 16n hon. Vi du vé hoat chét nay bao gdm, nhung
khdng giGi han & céc protein, axit nucleic va polysacarit. Hoat chét nay c6 thé lién két
manh véi vi tri canxi va/hodc phosphat cia céc hat trong khodng rdng cia cac didu
kién d6 pH. Do 49, d6i v6i cac loai hoat chét ndy, sy bién d6i d6 pH c6 thé hoic khong
thé duoc thuc hién, nhu mong mudn. Trong do6 su bién dbi do pH 1a mong mudn, su
bién dbi do pH c6 thé dugc thuc hién bing cach sit dung bat ky chit diéu chinh do pH
thuén tién nao, vi du nhu, tac nhan axit hodc kiém. chét diéu chinh d6 pH dugc quan
tdm bao gdm, nhung khong gi6i han &: axit lactic, axit glycolic, trietanolamin va natri
hydroxit. Trong mdt sd trudng hop, chét diéu chinh do pH dugc chon ma khong lam

phong bé cic diém lién két canxi va/hodic phosphat clia c4c hat.
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Loai khéc nita ciia hoat chit dugc quan tdm 13 loai ma bao gbm cac gbc tich
dién axit va/hodic bazo va khéi lwong phan tir khong duoc vuot quéa vai nghin Dalton,
vi du nhu, co khdi luong 1a 2500 Dalton hodc thép hon, nhu 1500 Dalton hodc thép
hon. Vi du v& hoat chit ndy bao gdm, nhung khong gi6i han & axit hitu co va cac hop
chét amit. Hoat chét nay lién két v6i céc hat & do pH cu thé. Viéc xtr Iy trude cac hat
béng cach lam tdi wu héa dd pH, va/hodc bd sung hop chét ion cu thé vao dung dich

lién két (duge boc 16 chi tiét dudi ddy) c6 thé duoc st dung, néu mudn.

Loai khéc nita ctia hoat chét dwgc quan tAm 13 phéan tir nho tan duge trong nude
véi cac gdc khong duge tich dién hoic tich dién yéu. Vi du vé hop chét nay bao gbm,
nhung khong gidi han 6: cac sacarit, glycosit va dan xuét axit amin. D&i véi loai nay
ctia hoat chat, hdn hop nuéc va/hoic dung mdi hitu co, nhu etanol/nudc hodc
axetonitril/nuée c6 thé duge sir dung dé xtr ly so bo va lién két hoat chét, nhu mong

muon.

Loai khac nita cta hoat chit dwgc quan tAm 13 phén t&r nhd véi cac gbc ky nuéc
tan dugc trong nudc. Déi v6i hoat chit nay, viée tién xtr 1y co thé bao gdm viéc cho
cac hat tiép xtic véi chét bién dbi bé mat, vi du nhu, chit ma bao gém mot hodc nhidu
nhém tich dién va mot hodc nhidu gbe ky nuée, vi du nhung khong chi giéi han ¢ natri

dodexyl sulfat, natri lauryl sulfat va natri lauryl phosphat, va dang tuong ty.

Loai khéc nita ciia hoat chét dwgc quan tdm 1a phan tir khong tan trong nuée. Vi
du vé phén tlr khong tan trong nude duge quan tim bao gdm, nhung khong giéi han &:
din xudt axit amin, polyphenol, va retinoit. Dbi v6i hoat chét nay, viéc st dung dung
mdi hitu co nhu etanol va dimetyl sulfoxit (DMSO) lam chét xir 1y so bo va/hodc dung

mdi ddn déu co thé duoc str dung, néu mudn.

Trong mét sb truong hop, cac hat duge tién xtr ly bang chét bién dbi ion. Chét
bién ddi ion bao gém, nhung khong gidi han 6, chit bién ddi ion canxi, nhu CaCly,

chét bién dbi ion phosphat, nhu natri phosphat, v.v.

Sau budc tién xur 1y hat, vi dy, nhu néu trén, trong mdt s6 phwong 4n cic hat
duoc dua vao budc rira. Vi duy, trong mot sb truong hop, co thé mong mubn dé loai bod
mudi du hodc cac ion ra khoi c4c hat béng cach rira, loc hodc gan chét cac hat trudc
khi lién két hoat chit. B4t ky phuong phap rira thong thudng nao va dich 16ng déu c6

thé duoc str dung cho buéc nay.
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Su tao thanh phirc chét

Sau budc tién xi Iy va/hodc rira bit ky, nhu néu trén (néu cin), cac hat khong
duge lién két duoc két hop véi hoat chét @8 san xudt cac hat dugc bao hoat chit. Hoat
chét co thé 1a & dang bot hoic dang dung dich, néu mudn. Bit ky phwong phép thich
hop nao dé két hop hoat chét va cac hat déu c6 thé dugc st dung, nhur tron 4n dinh don
gian trong binh phan tng, v.v. D9 pH cua ché phim trong qué trinh lién két c6 thé
duoc chon dé tao ra lién két tbi da, vi du nhu, bing cach st dung chit diéu chinh d6
pH, nhu néu trén. Vi dy, trong mot sb truong hop, hoat chét bazo dugce két hop véi cac
hat trong mdi truong bazo va hoat chét axit dugc két hop véi cac hat trong mdi trudng
axit. Do vay, do pH cia phan tng tao thanh phirc chit c6 thé ndm trong khoang, trong
mdt sb trudong hop tir 5 dén 14. Vi du, 40 pH bang10 hoic thip hon, trong d6, phu
thudc vao khoang thoi gian duge st dung cho su tao thanh phirc chit, do pH c6 thé
duoc chén sao cho dé tranh su thoai héa hat dang ké, vi du nhu, ¢ thé duogc chon 1a

5,2 hoéac 16n hon.

Nhu néu trén, bt ky hé dung mdi thong thudng ndo déu c6 thé duoc str dung dé
sén'xuét phurc chét hoat chit-hat. Nhu néu trén, hé dung mdi dugc str dung trong viéc
lién két hoat chét véi céc hat dé tao ra phirc chét hoat chat-hat ¢ thé thay dbi. Hé dung
moi st dung trong viéc didu ché phuc chét hoat chit-hat c6 thé duge tao ra tir dung
moi duy nhét hodc mdt loat hai hodc nhiéu dung méi khac nhau. Dung mdi ma c6 mat
trong hé dung mdi dugc quan tdm co thé 1a phén cuc (tuc 13, ching ¢6 héng sb dién
moi bang 15 hodc 16n hon) hodc khong phan cuc (tirc 1, ching c6 hing sb dién moi
nho hon 15), va c6 proton (sao cho ching solvat cic anion (chit tan tich dién am)
manh qua lién két hydro) hodc khong proton (tirc 14, ching c¢6 di momen ludng cuc

16n dé solvat cac loai tich dién dwong qua ludng cuc cta ching).

Céc dung mdi proton dugc quan tdm bao gbm, nhung khong gi6i han &: rugu,
nhu métanol, etanol, propanol, rugu isopropyl, butanol, pentanol, hexanol, heptanol,
octanol, trifloetanol, phenol, rugu benzylic, glyxerin, etylen glycol, dietylen glycol;
axit carboxylic /amit, nhu axit formic, axit axetic, axit lactic, axit propionic, axit
trifloaxetic, formamit; amin, nhu amoniac, dietylamin, butyl amin, propyl amin; va
nudce. Cac dung méi khéng proton duge quan tdm bao gdm, nhung khong gidi han &:

cac hydrocacbon, nhu pentan, hexan, heptan, xyclohexan, metyl xyclohexan, decalin;
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keton/aldehyt, nhu axeton, metyl etyl keton (MEK), metyl isobutyl keton, butanon,
pentanon, xyclohexanon, benzaldehyt; hop chét thom, nhu benzen, toluen, triflotoluen,
xylen, anisol, clobenzen, anilin, N,N-dimetylanilin, benzonitril; ete, nhu dimetoxyetan,
dimetyl ete, dietyl ete, diisopropyl ete, metyl t-butyl ete (MTBE), tetrahydrofuran,
dioxan, glyme, diglyme, polyetylen glycol (PEG), PEG este, PEG sorbitan, PEG ete,
PEG este, polypropylen glycol (PPG), PPG este, cic alkyl diol mach thing da dugc
alkoxyl hoa, alkyl glucoza ete dd dugc alkoxyl hoa, PPG alkyl ete; este/amit, nhu
metyl axetat, etyl axetat, propyl axetat, butyl axetat, amyl axetat, etyl benzoat, benzyl
benzoat, dimetyl phtalat, dibutyl phtalat, dimetylaxetamit, dimetylformamit (DMF);
c4c nitril, nhu axetonitril; cacbonat, nhu dimetylcacbonat, dietylcacbonat, propylen
cacbonat, etylen cacbonat; hgp chit duogc halogen hoa, nhu cacbon tetraclorua,
clorofom, diclometan, dicloetan, tricloetan, freon-11, chét 1ong ion BMIM-PF¢; hop
chit chira lwu huynh/phospho, nhu dimetyl sulfoxit (DMSO), cacbon disulfua,
sulfolan, exametylphosphramit; va amin, nhu pyridin, trietylamin, N-metylpyrolidinon
(NMP)

Dung moi dugc quan tdm bao gbm, nhung khdng gi¢i han &: rugu, denat. rugu,
benzyl glycol, benzyl laurat, benzyl laurat/myristat/palmitat, 1,4-butandi61, 2,3-
butandiol, buteth-3, butoxydiglycol, butoxyetanol, butoxyetyl axetat, ruou n-butyl,
ruou t-butyl, butyl myristat, butylen glycol, butylen glycol propionat, butyl
etylpropandiyl etylhexanoat, butyl lactat, butyloctanol, butyloctyl benzoat, butyloctyl
salixilat, bufyl stearat, butylphtalimit, butyrolacton, Ciz.15 alkyl benzoat, axit capric,
ruou caprylic, xetearyl octanoat, xetyl stearyl octanoat, clobutanol, axit Cs.12
triglyxerit, axit C12.18 triglyxerit, Co.12 alkan, Cio-13 alkan, Ci3.14 alkan, Ci3.15 alkan, Cis-
17 alkan, Cis-19 alkan, Cis.19 alkan, Cis-23 alkan, Cig-21 alkan, Cs.9 alkan/xycloalkan, Co.
10 alkan/xycloalkan, - Co.11  alkan/xycloalkan, Co.1¢ alkan/xycloalkan, Cio-12
alkan/xycloalkan, Ci1.14  alkan/xycloalkan, Cii1s  alkan/xycloalkan,  Ci2.13
alkan/xycloalkan, Cs-10 alkan/xycloalkan/hydrocacbon thom, Crz-15
alkan/xycloalkan/cac hydrocacbon thom, cac hydrocacbon thom Co.1o, céc
hydrocacbon thom Cio.11, CD rugu 19, parafin dugc clo hoa, Cr.g isoparafin, Cs-
isoparafin, Co.11 isoparafin, Co.13 isoparafin, Co.14 isoparafin, Co.16 isoparafin, Cio-11
isoparafin, Cio-12 isoparafin, Cio.13 isoparafin, Ca2.12 isoparafin, Ci1-13 isoparafin, Ci1-14

isoparafin, Ci2-14 isoparafin, C12-20 isoparafin, Ci3-14 isoparafin, Cis-16 isoparafin, Czo-40
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isoparafin, coix lacryma-jobi (Job's Ttai) Seed Nudc, Ce-12 perfloalkyletanol, Cio-18
triglyxerit, xycloetoxymethicon, xycloheptasiloxan, xyclohexandimetanol,
xyclohexasiloxan, xyclomethicon, xyclopentasiloxan, xyclotetrasiloxan,
xyclotrisiloxan, decan, 1,10-decanediol, decen, rugu dexyl, kerozan da dugc khir mui,
diaxetin, ruou diaxeton, dibutyl adipat, dibutyloctyl malat, dibutyloctyl sebacat,
dibutyl oxalat, dibutyl phtalat, dibutyl sebacat, di-C12-15 alkyl maleat,
dietoxydiglycol, dietoxyetyl sucxinat, dietylen glycol dibenzoat, dietylhexyl adipat
dietylhexyl maleat, dietylhexyl 2,6-naphtalat, dietylhexyl phtalat, dietylhexyl sebacat,
dietylhexyl sucxinat, dietyl oxalat, dietyl phtalat, dietyl sebacat, dietyl sucxinat,
diheptylundexyl adipat, dihexyl adipat, dihexyldexyl sebacat, diisoamyl malat,
diisobutyl adipat, diisobutyl oxalat, diisoxetyl adipat, diisodexyl adipat, diisononyl
adipat, diisooetyl adipat, diisopropyl adipat, diisopropyl oxalat, diisopropyl sebacat,
dimetoxydiglycol, dimetyl adipat, dimetyl capramit, dimetyl glutarat, dimetyl
isosorbide, dimetyl maleat, dimetyl oxalat, dimetyl phtalat, dimetyl sucxinat, dimetyl
sulfon, dioctyl adipat, dioctyl sucxinat, dioctyldodexyl sebacat, dioxolan, diphenyl
metan, di-PPG-3 myristyl ete adipat, dipropyl adipat, dipropylen glycol, dipropylen
glycol dibenzoat, dipropylen glycol dimetyl ete, dipropyl oxalat, ditridexyl adipat,
dodexen, tinh thé echium plantagineum diu, eicosan, etoxydiglycol, etoxydiglycol
axetat, etoxyetanol, etoxyetanol axetat, etylen cacbonat, etyl ete, etyl hexandiol,
etylhexyl benzoat, etyl lactat, etyl macadamiate, etyl myristat, etyl oleat, etyl
perflobutyl ete, furfural, glyxereth-7 benzoat, glyxereth-18 benzoat, glyxereth-20
benzoat, glyxereth-7 diisononanoat, glyxereth-4,5-lactat, glyxereth-5 lactat, glyxereth-
7 lactat, glyxereth-7 triaxetat, diu dau tuong glyxin (du twong), glycofurol, glycol,
hexadecen, hexandiol, 1,2-hexandiol, 1,2,6-hexantriol, hexen, rugu hexyl, hexyldexyl
benzoat, hexyldodexyl salixilat, hexylen glycol, polydecen dugc hydro hoa,
polydodexen dugc hydro hoa, hydroxymetyl dioxolanon, isoamyl axetat,
isobutoxypropanol, isobutyl axetat, isobutyl benzoat, isobutyl stearat, isoxetyl salixilat,
isodexyl benzoat, isodexyl isononanoat, isodexyl octanoat, isodexyl oleat, isododecan,
isoeicosan, isohexAdecan, isononyl isononanoat, isooctan, isopentan, isopentyldiol,
isopropyl axetat, isopropyl xitrat, isopropyl laurat, isopropyl myristat, isopropyl
palmitat, isopropyl phtalimit, isostearyl glycolat, isostearyl stearoyl stearat, laneth-5,

diu lanolin, laureth-2 axetat, limonen, 3-metoxybutanol, metoxydiglycol,
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metoxyetanol, metoxyetanol axetat, metoxyisopropanol, metoxyisopropyl axetat,
metoxymetylbutanol, metoxy PEG-7, metoxy PEG-10, metoxy PEG-16, metoxy PEG-
25, metoxy PEG-40, metoxy PEG-100, metyl axetat, metylal, metyl benzoat,
metylbutens, metyl gluceth-20 benzoat, metyl hexyl ete, metyl lactat, metyl perflobutyl
ete, metylpropandiol, metyl pyrolidon, metyl soyate, metyl sunﬁowerseedate, metyl
trimethicon, MIBK, du khoang, cdn khoéng, terpen dugc trdn, nudc qua momordica
grosvenori, morpholin, mustelic/palmitic triglyxerit, neopentyl glycol, neopentyl glyol
dioctanoat, nonocynol-9, octadecan, octadecen, octan, octen, octyl benzoat,
octyldodexyl lactat, octyldodexyl octyldodecanoat, octyl isononanoat, octyl isostearat,
octyl laurat, octyl palmitat, octyl stearat, ruou oleyl, dau oliu PEG-6 este, este dau lac
PEG-6, thiu diu diu PBG-33, PEG-4, PEG-6, PEG-7, PEG-8, PEG-9, PEG-10, PEG-
12, PEG-14, PEG-16, PEG-18, PEG-20, PEG-32, PEG-33, PEG-40, PEG-45, PEG-55,
PEG-60, PEG-75, PEG-80, PEG-90, PEG-100, PEG-135, PEG-150, PEG-180, PEG-
200, PEG-220, PEG-240, PEG-350, PEG-400, PEG-450, PEG-500, PEG-2 benzyl ete,
PEG-15 butandiol, PEG-3 metyl ete, PEG-4 metyl ete, PEG-6 metyl ete, PEG-7 metyl
ete, PEG-50 glyxeryl cocoat, PEG-20 dugc hydro hoa thau diu diu, PEG/PPG-1/2
copolyme, PEG/PPG-4/2 copolyme, PEG/PPG-5/30 copolyme, PEG/PPG-6/2
copolyme, PEG/PPG-7/50 copolyme, PEG/PPG-8/17 copolyme, PEG/PPG-10/70
copolyme, PEG/PPG-17/6 copolyme, PEG/PPG-18/4 copolyme, PEG/PPG-19/21
copolyme, PEG/PPG-23/17 copolyme, PEG/PPG-23/50 copolyme, PEG/PPG-25/30
copolyme, PEG/PPG-26/31 copolyme, PEG/PPG-30/33 copolyme, PEG/PPG-35/9
copolyme, PEG/PPG-38/8 copolyme, PEG/PPG-116/66 copolyme, PEG/PPG-125/30
copolyme, PEG/PPG-160/31 copolyme, PEG/PPG—200/7O copolyme, PEG/PPG-
240/60 copolyme, PEG-10 propylen glycol, 1,5-pentandiol, pentaerythrity
tetracaprylat/tetracaprat, pentylen glycol, perflocaprylyl bromua, perflodecalin,
perflodimetylxyclohexan, perflohexan, perflometylxyclopentan, perfloperhydrobenzyl
tetralin, perfloperhydrophenanthren, perflotetralin, chit chung cit dau mo,
phenoxyisopropanol, phenylpropanol, polyglyxeryl-3 diisostearat, polyglyxeryl-2
dioleat, polyoxyetylen glycol dibenzoat, polyperfloetoxymetoxy diflometyl ete, PPG-
3, PPG-7, PPG-10 butandiol, PPG-2-buteth-3, PPG-3-buteth-5, PPG-5-buteth-7, PPG-
7-buteth-4, PPG-7-buteth-10, PPG-12-buteth-16, PPG-15-buteth-20, PPG-20-buteth-
30, rugu PPG-20 lanolin ete, PPG-2 myristyl ete propionat, PPG-2 butyl ete, PPG-3
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butyl ete, PPG-24-glyxereth-24, PPG-25-glyxereth-22, PPG-10 glyxeryl ete, PPG-55
glyxeryl ete, PPG-67 glyxeryl ete, PPG-70 glyxeryl ete, PPG-2 metyl ete, PPG-3 metyl
ete, PPG-2 metyl ete axetat, PPG-2 propyl ete, propandiol, propyl axetat, propylen
cacbonat, propylen glycol, propylen glycol butyl ete, propylen glycol caprylat,
propylen glycol dibenzoat, propylen glycol metyl ete, propylen glycol myristat,
propylen glycol propyl ete, diu hat rixinus communis (thiu dau), SD Alcohol 1, SD
Alcohol 3-A, SD Alcohol 3-B, SD Alcohol 3-C, SD Alcohol 23-A, SD Alcohol 23-F,
SD Alcohol 23-H, SD Alcohol 27-B, SD Alcohol 30, SD Alcohol 31-A, SD Alcohol
36, SD Alcohol 37, SD Alcohol 38-B, SD Alcohol 38-C, SD Alcohol 38-D, SD
Alcohol 38-F, SD Alcohol 39, SD Alcohol 39-A, SD Alcohol 39-B, SD Alcohol 39-C,
SD Alcohol 39-D, SD Alcohol 40, SD Alcohol 40-A, SD Alcohol 40-B, SD Alcohol
40-C, SD Alcohol 46, nudc bién, dau sesamum indicum (ving), diu gan cd map,
sorbeth-6, sorbeth-20, sorbeth-30, sorbeth-40, sorbitan trioleat, stearyl benzoat, stearyl
heptaroat, tetradecen, tetradexylpropionat, tetrahydrofurfuryl axetat, ruou
tetrahydrofurfuryl, thiolandiol, triaxetin, tributyl xitrat, tributylcresylbutan, tricloetan,
trietyl phosphat; trimetylhexanol, 2,2,4-timetylpentan, trimetyl pentanol hydroxyetyl

cte.

Khi mong mudn, hé dung mdi cb thé dugc bién dbi véi mot hodc nhiéu chit
bién d6i, nhu chét dém, chét diéu chinh d6 pH (axit hodc bazo), phén tir va nudc, phin
tir ky nu6c hodc phan tir ma c¢6 ca nhom ky nuée va nhém wa nude (vi dy nhu, chét
hoat dong bé& mit). Chit dém duoc quan tim bao g@)m, nhung khong gidi han 6:
HCl/natri xitrat, axit xitric /natri Xitrat, axit axetic/natri axetat, KoHPO4/KH,POs,
Na;HPO4/ NaH,PO4, Borax/Natri hydroxit, cling nhu chit dém sinh hoc, vi du nhu,
axit TAPS (3{[tris(hydroxymetyl)metyl]amino}propansulfonic), Bixin (N,N-bis(2-
hydroxyetyl)glyxin), Tris (tris(hydroxymetyl)metylamin), Trixin (N-
tris(hydroxymetyl)metylglyxin), HEPES (axit 4-2-hydroxyetyl-1-
piperazintansulfonic), TES (axit 2-[tris(hydroxymetyl)metyllamino}etansulfonic),
MOPS (axit 3-(N-morpholino)propansulfonic), PIPES (axit piperazin-N,N-bis(2-
etansulfonic), Cacodylat (axit dimetylarsinic), SSC (mudi nudc natri xitrat) va MES

(axit 2-(N-morpholino)etansulfonic); v.v.
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Céac thanh phén va céac dac tinh cia hé dung mdi cu thé, nhu pH, ché phém,
nhiét do, v.v., c¢6 thé duoc chon xét vé& mot hodc nhidu dic tinh cta hoat chét dugc tao
phtrc véi céc hat, trong d6 céc ddc tinh nay co thé bao gém d6 hoa tan hoat chét, chu

truc, d0 pKa, logP, v.v.

Sau khi san xuét phirc chét hoat chit-hat, phic chét tao ra sau d6 dugc két hop
v6i thanh phén ché phém phén phéi bing cach s dung bit ky phuong phép thong
thuong nao. Phuong phap cu th dugc sit dung c6 thé thay d6i phu thudc vao ban chét
ctia thanh phén ché phim phan phéi, trong d6 trong cac trudng hop nhit dinh thanh
phén ché phim phan phéi va cac hat duoc tai hoat chét ¢6 thé duoc két hop cliing véi
tron dé san xuét ché phim phén phéi mong mudn. Trong khi nhi€t d§ trong qua trinh
két hop c6 thé thay ddi, trong mét sé truong hop nhiét do 1a 80°C, nhu 40°C hogc thap
hon, nhu 30°C hoeflc thép hon, vi du nhu, nhiét d trong phong hodc lanh hon. Khéi
lugng phirc chét hoat chét-hat ma dugc két hop véi mdi truedng dan chuyén co thé thay
d6i. Trong mot sé phuong &n, lugng cia phitc chit hoat chit-hat ma dugc két hop véi
mdi trudng dan chuyén 1a da @8 san xuét ché phdm phan phéi cubi cling trong d6 khéi
lugng cua phirc cht hoat chét-hat ndm trong khoang tir 0,001 dén 1000 mg/g, nhur tir
0,1 dén 200 mg/g bao gom 1 dén 50 mg/g phirc chét hoat chét-hat cho mot gam thanh
phén ché phdm phan phéi. Theo phuong an nhét dinh, tranh dwoc sy c6 mit cla chét

cang hoa. Bg pH cua ché ph'ém 12 5,0 ho#c 16n hon, nhu 5,5 hodc 16n hon.
TINHHUU DUNG

Ché phdm phan phéi theo sang ché duoc str dung theo cic phuong phép van
chuyén hoat chit dén vi trf cuc bd cla db6i twong, trong d6 vi tri cuc bd ¢6 thé 13 vi tri
bé mat da hodc vi tri niém mac. Trong viéc van chuyén hoat chit dén vi tri cuc bd ctia
déi tuong, ché phdm phan phéi theo séng ché ¢6 thé van chuyén phirc cht hoat chét-
hat it nhat dén vi tri bidu bi ma nim bén dudi bé mit da cia dbi twong. Nhu vay, cac
phuong an cia sang ché bao gdm phuong phap van chuyén cac hat dugc tai hoat chét
vao 16p strng cua dbi tuong, trong d6 cic phuong phép nay co thé 1am cho viéc van
chuyén cac phirc chét vao 16p simg sau va/hodic ha bi cia d6i twong. Thuat ngit “vao
16p stng" c6 nghia 1a phirc chét dugc van chuyén dén ving ma c6 it nhét 1 16p té bao
dudi bé mat da. Thuét ngit “l6p sung sau" c6 nghia 13 viing ma c6 2 hodc nhiéu 16p té

bao dudi bé mit da, nhu 5 hodc nhidu 16p t& bao dudi bé mit da, bao gdm mudi hodc
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nhidu 16p t& bao dudi bé mat da. Trong mot sd truong hop, phirc chét duge van chuyén
dén ving 16p simg ma 1a 2 pm hotc 16n hon nhu 5 pm hosc 16n hon va bao gbm 15

um hodc 16n hon dudi bé mét cia da.

Céac phuong 4n cua sang ché bao gdbm cic phwong phéap van chuyén céc hat
duoc tai hoat chat vao 16p simg cua dbi tuong, trong d6 cac phuong phap c6 thé van
chuyén cac phirc chét vao ha bi ciia d6i tuong. Thuat ngit “vao ha bi" c6 nghia 14 phirc

chét duoc van chuyén dén ving ma c6 it nhit 20 16p té bao duéi bé mit da.

Khi dat dén vi tri dich bidu bi cua chung, trong mot sb trudng hop céc hat dugc
bao hoat chit bit diu giai phong hoat chét clia chiing "trong tai". Viéc giai phong hoat
chét ra khi cac hat co thé x4y ra theo mot sb céac co ché khac nhau. Vi dyu, méi truong
da c6 th lam dao nguoc bét ky sy twong tic lién két nao cia chét v6i hat. Ngoai co
ché nay hoic theo cach khic, mdi trudng da cb thé ph4 v& cac hat canxi phosphat (vi
du nhu, qua sy hoa tan do gradien pH cua da gdy ra), sao cho céc hat 16 nano ddng
nhit, cing, hinh clu tan duoc trong mdi trudng axit, vi du nhu, diéu kién do -pH= 5
hogc thép hon, nhu 4,5 hodc thip hon, bao gbm 4,3 hoic thdp hon, nhu cac diéu kién
axit sinh ly cuia 16p stng. Thoi gian can d& hoa tan c4c hat trong 16p simg c6 thé thay
dbi, va theo céc phwong 4n nhét dinh nim trong khoang tir 1 phut dén 72 gio, nhu tir
10 phat dén 24 gio va bao gdm tir 30 phat dén 12 gio, trong khoang thdi gian d6 hoat
chéit duoc giai phong ra khoi cac hat bao hoat chit. Céc khia canh ciia sang ché bao

gbm viéc giai phong tét ca hoat chét.

Céac phuong phép cla sang ché do vay it nhit ddn dén su vén chuyén hoat cht
vao 16p simg cua dbi twong. Trong mot s6 phuong 4n, hoat chét giit trong 16p sirng aé
tao ra hoat tinh mong muébn ciia né. Theo céc phuong an khéc, hoat chét c6 thé tao ra
hoat tinh mong mudn cta né & mot hoidc nhiéu vi tri dich khéac cta co thé. Céc vi tri
dich khac duoc quan tim bao gdm cac ving biéu bi khac, nhu nhung khong chi gi6i
han & 16p sang cla bidu bi-statum lucidum, 16p hat -stratum granulosum, 16p gai-
stratum spinusom, 16p déy - stratum basale va ha bi. Theo c4c phuong an nhéit dinh,
hoat chit duoc van chuyén dén ving ha bi. Theo c4c phuong 4n nhit dinh, hoat chét

dugce van chuyén dén dudi ving ha bi, vi du nhu, vao cdc mé duéi da.

Trong mdt sb trudng hop, hoat chit dugc van chuyén mot cach c6 hé théng dén

dbi twong. Khi hoat chit dugc van chuyén mot cach c6 hé théng dén dbi tuong, dat
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dugc muac huyét tuong tri li€u cda hoat chét. Mitc huyét tuong tri li€u cia hoat chét c6
thé thay dbi phu thudc vao hoat chét cu thé va tinh trang bénh dugc diéu tri. Theo céc
phuong 4n nhét dinh, cic mic hoat tinh tri liéu dat duoc nam trong khoang tir 0,1 pg

dén 100 pg, nhu 1 pg dén 20 pg, nhu 1 ng dén 1ug va bao gdm 10 ng dén 100 ng.

Trong viéc thuc hanh céc phuong phép cua séng ché, ché phdm phan phéi dugc
ap dung vao vung khu tri cua dbi twong duoc gitt & ving khu trt theo cach du dé tao
ra van chuyén mong mubn cia hoat chét cho dbi tugng, nhu néu trén. Ving khu trd,
theo cac phuong 4n nhét dinh, ving da dugc héa simg. Ving da dugc hoéa sing, bao
gdm nang 16ng, tuyén md héi va tuyén ba nhom, co thé c6 mit & nhidu vi tri ciia da con
nguyén hodc da bi pha hiy, trong d6 céc vi tri dugc quan tdm bao g&”)m, nhung khong
gidi han &: chén tay, canh tay, tay, chin, ban chan; than, vi du nhu, nguc, lung, da day;
dau, vi du nhu, c¢d, mit; v.v. Theo céc phuong &n nhét dinh, vung s€ 1a ving d4u, nhu
viung mét, vi du nhu, trdn, ving chim, xung quanh mom, v.v. Vung khu trat ma & do
ché phidm dugc 4p dung c6 thé thay dbi lién quan dén dién tich, khoang theo cac
phuong 4n nhét dinh tir 1 mm? dén 300 cm? hogc 16n hon, nhu tir 1 d&én 50 cm?, va bao

gdm tir 3 dén 10 cm?.

Trong viéc thyc hanh cdc phuong phéap cua sang ché, dbi twong c6 thé duoc st
dung mdt lidu hodc hai hodic nhidu liéu trong khoang thoi gian da néu. Vi duy, trong
khoang thoi gian diéu tri dd néu 1a mot théng, 1 hodc nhiéu lidu, nhu 2 hoic nhidu hon
2 lidu, 3 hogc nhidu hon 3 lidu, 4 hodc nhiéu hon 4 lidu, 5 hodc nhiéu hon 5 liéu, v.v.,
c6 thé dugc ap dung vao vi tri cuc b cua dbi tuong, trong d6 cac lidu c6 thé dugc st

dung hing tudn hodc hing ngay hogc thim chi nhiéu 1an trong mot ngay.

Viéc van chuyén phurc chét hoat chét theo séng ché nay c6 thé dem lai mot hosic
nhiéu thuan loi khi so sanh véi dbi ching ma hoat chét khong dugc van chuyén nhu 1a
phtrc chét véi cac hat canxi phosphat. Vi dy, trong mot sb trudong hop, hoat chit dugc
n dinh trong phirc chit canxi phosphat, sao cho hoat tinh ctia n6 dugc bao toan. Trong
mot sb trudong hop, viée tao phirc hoat chét v6i hat canxi phosphat trong phirc chét
theo cac phuong 4n cua sang ché 1am cho viéc van chuyén hoat chit dén céc vi tri
trong d6 no6 s€ khong dugc véan chuyén mot cach binh thuong, vi du nhu, chuyén vao
16p simg & d6 viéc chuyén s& duoc gi6i han & bé& mit da néu chit d6 khong c6 mit

trong phuc hat canxi phosphat. Trong mdt s6 truong hop, cac phuong phép theo séng
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ché din dén sy thidm thiu dugc ting cudng ciia hoat chét khi duoc so sanh voi dbi
chung thich hgp. Déi ching thich hop c6 thé 1a ché phim phan phbi ma bao gbm cling
hoat chét va phanh phin phan phéi, nhung thiéu céc hat canxi phosphat dang 16 nano
hinh cdu, cimg, ddng nhit. Trong mét sb truong hop, su thdm thiu duogc ting cudng
khi duge so sénh véi dbi chimg nay boi yéu td gip 2 14n hodc 16n hon, nhu 5 14n hodc
16n hon, bao gdm 10 14n hozc 16n hon. Theo cdc phuong an khéc nita, phirc chét ding
lam kho chira giai phong thude duge kiém soét cua hoat chét tlr 16p simg, nhd d6 tao ra

giai phong kéo dai mong mudn va profin van chuyén doi véi hoat chat.

Mic du cac phirc chét hoat chét- canxi phosphat d4 dugc mo ta & day chu yéu
xét vé viée st dung ching cho cic tmg dung chuyén qua da, trong mot sd trudng hop,
ching dugc sit dung cho cac ung dung khac. Vi du, phtc chit hoat chit-canxi
phosphat theo sang ché duge sir dung trong mét sb trudng hop trong viée vén chuyén
hoat chét khéng phai qua da cho d6i twong. Vi du vé ché phim phan phdi khong qua
da bao gém, nhung khong gidi han &: vién nang, vién nén, Vién tron, vién tron, vién
thubc hinh thoi, bot, hat, sird, cdn ngot, dung dich, hdn dich, nhii ﬁrong, cac thube dan,
hodc ché phim giai phong kéo dai cua chung, hodc bét ky dang nao khéc thich hop dé
stt dung cho dong vat c6 Vi Trong mot sd trudng hop, dugc pham dugc bao ché dé sir
dung theo cac phuong phap thong thudng nhu duge phdm dugc 1am thich tng dé ding
& ngudi qua dudng miéng hodc trong tinh mach. Vi du v& mdi trudong din thude thich
hop va cac phuwong phap dé bao ché n6 dugc mo ta trong Remington: Science and
Practice of Pharmacy, Alfonso R. Gennaro ed., Mack Publishing Co. Easton, Pa., 19th
ed., 1995, Chapters 86, 87, 88, 91, va 92, dugc két hop vao day bé‘lng céch vién dan.

Theo c4c phuong 4n nhat dinh, séng ché dé xuit cac phuong phép van chuyén
canxi vio it nhét vao 16p stmg. Theo cac phuong phap nay, cac hat canxi phosphat
nguyén ven theo sang ché dugc van chuyén vao it nhét 16p stmg, vi du, nhu duge néu
trén. Thudt ngit “nguyén ven" c6 nghia 1a cac hat 12 cic hat toan ven, khong bi hu hai.
Nhu vay, ching s€ khong gidng nhu cic hat ma da dugc tiép xtic véi chét cang hoa,
nhu EDTA, trong d6 chét cang hoa 1am hai dén chu tric cua céc hat, vi du nhu, boi sy
tac dong cia sy tac dong cang hoa véi céc ion canxi. Theo cac phuong én nay, cac hat
canxi phdsphat c6 thé 12 khong ¢ bat ky hoat chit duoc bao ndo, vi du nhu, chung 1a

cac hat canxi phosphat ma khong két hop vé6i hoat chit. Theo céc phuong 4n nay,
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thanh phan phén phéi c6 thé khong co bét ky chét cang héa ndo, vi du nhu, EDTA.
Céac phuong phéap nay dugc st dung trong vigc chuyén canxi vao it nhit mot 16p cho
b4t ky muc dich ndo, va c6 thé duoc tién hanh trén cac dbi twong ma mong mubn vin
chuyén canxi vio it nhét 16p simg. B4t ky trong s6 mdi truomg dan thude ‘chuyén nao
duoc néu trén déu co thé duoc sir dung, trong d6 mdi truong dén thudc nay 1a khéng

cd chat cang hda nao dugc quan tam.

Céac phuong phép cua sang ché va ché phim c6 thé dugc st dung & céc loai
dong vat khac nhau, trong d6 dong vét thuong 1a "dong vét c6 vi" hodc "loai dong vét
c6 vi," trong do céc thuét ngit ndy dugc st dung theo nghia rong dé mb ta sinh vat ma
thudc 16p loai dong vat c6 vu, bao g(“)m cac bd dong vat an thit (vi du nhu, cho6 va
m¢eo), loadi gdm nhim (vi du nhu, chudt nhit, chudt lang, va chudt), bd thé (vi du nhu,
tho) va dong vat linh trudng (vi du nhw, nguoi, tinh tinh, va khi). Theo cac phuong an
nhét dinh, c4c dbi twgng hodc bénh nhan 1a ngudi.

Céc vi du sau ddy chi mang tinh minh hoa va khong lam gi6i han pham vi bao
ho cta sang ché.

Vi du thwe hién sang ché

Thr nghiém

L San phim va dic tinh cta céc hat canxi phosphat 15 x&p nano ddng nhét, ctng,
hinh céu

A. San pham

Huyén phu dic dang tinh thé nano canxi phosphat dugc didu ché bang cich
thém timg giot dung dich phirc phosphat chira nu6éc vao dung dich phirc canxi chira
nude hodc hdn dich trong mdi trudng dugc khéng ché nhiét do, do pH, ap suét, khi,
tdc @ khudy, ndng dd chét phan tng, tdc d6 thém va thoi gian héa gia. Huyén phu dic
duogc lam kho phun dé tao thanh b6t c6 16 hinh cu bing cach sir dung thiét bj phun
loai voi ap lwc v6i voi chat luu khong khi—chét 16ng. Bot khd duge thiéu két ¢ nhiét do
nam trong khoang 300 dén 900°C trong khoang thoi gian nim trong khoang 1 dén 24
gi® véi khi hodc 10 dién hodc 10.

B. Mo ta
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FIG. 1A va FIG.1B th& hién cAu tric c6 15 ctia chit tao ra 2 hat canxi phosphat
dang 15 nano hinh cdu, cimg, dong nhit (dugc san xuét nhu néu trén) bang cach sir
dung SEM (A) 10.000 lan, (B) 50.000 lin. Fig. 2A va Fig. 2B thé hién clu tric bén
ngoai va bén trong ctia céc hat canxi phosphat dang 15 nano hinh cau, cing, déng nhét
2 micron (dugc tao ra & nhu néu trén) bing cach sir dung ci SEM (A) va TEM (B)
(15000 X). Dién tich bé& mit bén trong va bén ngoai 16n (25-50m?%/g) 1a chu yéu, cho
phép lién két manh v&i hoat chét. Fig.3 thé hién sy phan bd ¢& hat cta cac hat, nhu
dugc x4c dinh bang thiét bi dém hat Coulter Multi-sizer 3 va dugc xac nhan bang kinh

hién vi dién tr quét. C& hat trung binh 1a 2 pm.

C. Sy an toan cua céc hat canxi phosphat

Poc tinh té bao | US-FDA 21 CFR Phan 58 | Khong doc

Tinh gy dot bién | Thir nghiém Ames Khong gy dot bién

Nhay cam da RIPT (Nguoi) Khong géy kich ung

II. Ché phim ciia phtrc hop hat hoat chét-canxi phosphat
A.  Nguyén tic lién két chung bao gbm viéc tién xir Iy cac hoat chit nhét dinh

Cac hat canxi phosphat lién két khoang rdng céc phan tit sinh hoc va trong mot
s6 truong hop 1am én dinh ching. Viée lién két voi cac hat canxi phosphat 12 dya trén
su tuong tac ion. Cac nhom chirc cuia cac hat canxi phosphat gdm céc ion canxi tich
dién duong (Ca™), va ion phosphat tich dién am (PO4?). Diéu nay c6 nghia 1a lugng
nhom carboxyl dugc anion hoda gdm céc nguyén liéu sinh hoc s& dugc giam xudng
trong didu kién axit. Nhu vay lién két gitta nhom carboxyl dugc anion héa cla céc
phén tir sinh hoc va ion canxi clia céc hat canxi phosphat s€ bi yéu di. Trang thai nay
dugc dao nguoc do su twong tac gitra nhom amin dugc cation hoa clia phan tir sinh hoc

va nhém chtrc phosphat cuia cac hat canxi phosphat trong cac diéu kién bazo.

Do pH va ndng dd ion tryc tiep anh hudng dén lién két gilta cac hat canxi

phosphat va céc nguyén liéu sinh hoc. Céc hat canxi phosphat c¢6 kha néng lién két cac
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nguyén liéu sinh hoc véi khoang phan tir lugng rong (vi du nhu, 200 dén 10000000) va

céc diém ding dién (vi du nhu, 2,0 dén 12).

Ngoai d6 pH va ndng do ion, phan tit lwong, hinh dang, va hudng cua cac
nguyén liéu sinh hoc ciing a&nh hudng dén lién két v6i cac hat canxi phosphat. Vi du,
BSA ¢6 phéan tir lugng tuong d6i thap lién két & 90 mg/g dén ADN & phan tit lugng
tvong dbi 16n lién két v6i cac hat canxi phosphat & ty 1 1a Img/g. Kha nang lién két
cla cdc phan tr sinh hoc 16n nhu ADN sé& dugc xac dinh bang dién tich bé mat bén
ngoai clia cac hat canxi phosphat. Pé t6m tit, cac thong sd chinh anh hudng dén lién
két gitta cac hat canxi phosphat va céc phén tir sinh hoc 1a do pH, ndng do ion, anh

hudng cua héa hoc lap thé, va phén tr lugng.

B. Phuc hop hat hoat chit-canxi phosphat dic thu

1.  Su anh hudng cia do pH dbi vai lién két

a. Axit salixylic

Nguyén licu:

Cé4c hat canxi phosphat

Axit salixylic, Fisher Scientific, Part No. A277-500
Cac phuong phép:

i. 23,2 mg axit salixylic dugc hoa tan trong 1 ml etanol.

ii. 4 g hat canxi phosphat dugc tao huyén phu trong 39,8 ml nuéc va do pH dugc didu
chinh gin dén d6 pH dich bang HCI. |
iii. 0,2 ml dung dich axit salixylic (23,2 mg/ml) dugc trn trong huyén phu chira cac

hat canxi phosphat.

iv. @6 pH dugc didu chinh dén mbi trong sb cac gia tri pH dich (11,36, 8,34, 7,47,
7,07, 5,99) bang HC.

v. & mdi do pH, 4,8 ml miu dugc 14y tir hdn dich. Toan bd cdc mau dugce ly tAm riéng

& tbe dd 20000m/s? (2000xg) trong 10 phit.

Vi. hép thu mdi dich ndi dugc do & 297 nm (budc séng phat hién dbi voi axit salixylic)

béng phd quang ké UV.
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vii. dbi chimg duge thuc hién bing cac phwong phap twong ty ma khong c6 céc hat
canxi phosphat.
Két qua:
Céc két qua duge thé hién & trong bang dudi day va chimg to ring axit salixylic
lién két v6i cac hat canxi phosphat theo cdch phu thudc vao do pH duoc dan béi do

pKa cua axit salixylic.

pH Axit salixylic lién
két (ug/g)
11,36 1141,14
8,34 660,4
7,47 B 97,5
7,07 23,8
5,99 0

b. Phirc chét polyphenol (PPC) v6i c4c hat canxi phosphat

Nguyén liu:

Céc hat canxi phosphat

Phirc chét polyphenol (PPC)

Cac phuong phap:

i. 33,98 mg PPC dugc hoa tan trong 6,8 ml nuéc.

ii. 2 g hat canxi phosphat dugc tao huyén phu trong 19,9 ml nuée va do pH dugc
didu chinh t6i 46 pH= 9,62 bang HCL.

iii. 0,1 ml dung dich PPC (5 mg/ml) dugc trn trong huyén phu chira cc hat canxi
phosphat; 14y 2 ml mAu.

iv. Do pH dugce diéu chinh dén mdi trong sd cac gia tri pH dich (8,58, 8,07, 7,49,
7,21, 6,75, 6,08) bang HCL.
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v. & mdidd pH, 2 ml miu dugc ldy tir hdn dich. Toan bd cac mau duoc ly tAm riéng
& tbe dd 20000m/s? (2000xg) trong 10 phiit.

vi. sy hp thu cia mdi dich ndi dugc do & 280 nm (bude séng phdt hién di véi
PPC) bang phd quang ké UV.

vii. ddi chimg dwoc thuc hién bing cac phuong phap twong ty ma khong c¢6 céc hat
canxi phosphat.

Két qua:

Kha nang lién két cta cac hat canxi phosphat dugc tém t4t trong bang dudi day.
Céc két qua chimg t6 rang lién két PPC c6 thé duge thuc hién ¢ bat ky d6 pH nao, va
do do6 doc 1ap do pH.

pH Lién két PPC
(ng/e)
9,62 242,5
8,58 242,5
8,07 235,0
7,49 215,0
7,21 220,0
6,75 212,5
6,08 197,5

2. Céc vi du gin két ciia c4c hoat chét protein véi phan tir lugng khac nhau (MW)

va cac diém ding dién (pI)
a. Albumin huyét thanh bd (BSA) (MW: 66 KD, pl: 4,7)
Nguyén li¢u:
C4c hat canxi phosphat
BSA, bot duge dong kho, Fisher Scientific, catalo s6 BP-671-10
Céac phuong phap:

i. 0,5 g hat canxi phosphat dugc tao huyén phu trong 1 ml nuéc, do pH dugc diéu
chinh bang HCI dén khoang 7. Hn dich dugc trdn trong 10 phut.
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ii. BSA dugc hoa tan trong nudc va dugce tron nhe nhang dé diéu ché 20 mg/ml dung
dich. Thém 4 ml dung dich BSA vao mdi huyén phul chita cac hat canxi phosphat, va

duoc tron trong 30 phut. B pH cudi cling ctia hdn dich duge x4c dinh.

iii. Hon dich duoc ly tAm & tdc d6 20000m/s* (2000xg) trong 5 phut. Dich ndi duge

chuyén dén 6ng méi va dugc ly tAm 14n nita & tbc d6 20000 m/s? trong 5 phut.

iv. phuong phap HPLC khong bao gdm kich ¢ dugc phat trién dé xac dinh BSA trong
cac dich ndi cta cac hdn dich lién két. Viéc tach dugc thuc hién bang cach str dung cot
Phenomenex BioSap™-SEC-S3000 (7,8 x 300 mm, 5 pm) trong h¢ théng Shimadzu
10AS. Pha dong 1a 100% dung dich dém phosphat 50 mM (Na", do pH 6,8), va dugc
rira giai voi tbe dd 13 1,4 ml/phat. Dung moi rira giai duoc theo doi & 280 nm. BSA
duogc quan sat nhu dinh chinh véi thoi gian luu gift khoang 6,8 phut. Viéc dinh lugng

BSA dat duoc béng cach dinh cd chuin bén ngoai.

v. dbi chung dugc thuc hién bing quy trinh twong ty ma khong c6 cdc hat canxi

phosphat.
Két qua:
BSA lién két vé6i cac hat canxi phosphat & 95,1 mg/g.
b. Lactoferrin (MW: 90KD, pl: 8,5)
Nguyén liéu:
Céc hat canxi phosphat
Lactoferrin tir stta nguoi, Sigma Aldrich, catald $6 0520-100MG
Céac phuong phép:
i. Dung dich lactoferrin dugc didu ché trong nuéc & 4,98 mg/ml.

ii. 0,3 g hat canxi phosphat dugc tao huyén phti trong 1,2 ml nuéc va dugc trn trong 5

phut.

iii. 1,8 ml dung dich lactoferrin & 4,98 mg/ml dugc thém vao dé dat dugc ndng dd cubi

cung la 3,0 mg/ml, va thé tich cudi cung la 3 ml.

iv. Hon dich dugc trén trong 30 phut, va dugc ly tim ¢ tbc @6 50000m/s? (5000xg)
trong 10 phut trong may ly tdm dé ban.
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v. Hép thu dich ndi dugc do & 280 nm (budc song phat hién d6i v6i Lactoferrin) bing

phd quang ké UV.
vi. d6i chimg dugc thuc hién bang quy trinh twong ty khong c6 céc hat canxi phosphat.

vii. Lactoferrin lién két duoc tinh toan bang cach trir di lugng Lactoferrin dugc phat

hién trong dich ndi tir tng lwgng ban dAu trong hdn dich lién két.
Két qua:

29,63 mg/g Lactoferrin dugc xéc dinh li€n két voi cac hat canxi phosphat &

ndng do lién két 12 2,99 mg/ml.

C. lysozym (MW: 14 KD, pl: 10,7)

Nguyén liu:

Cac hat canxi phosphat

lysozym, MP biomedicals LLC. San phim s ICN10083405

Axit phosphoric, Fisher Scientific, San phém s& A260500

Céac phuong phép:

i. 364,7 mg lysozym dugc hoa tan trong 18,01 ml nuéc (20,25 mg/ml).

ii. 0,8 g hat canxi phosphat dugc tron véi 4 ml nuéce, va do pH cia hdn dich dugc diéu

chinh dén trung tinh bing axit phosphoric lodng.

iii. Thém 4 ml dung dich lysozym (20,25 mg/ml) vao huyén phi chtta cdc hat canxi
phosphat dé dat dugc ndng d6 cudi ciing 1 10,124 mg/ml, va thé tich cubi cing 13 8

ml. Do pH cudi ciing duge x4c dinh.

iv. Hon dich dugc tron trong 30 phit, va dugc ly tim & tbc d6 20000 m/s? (2000xg)
trong 10 phut trong may ly tim & ban.

v. hap thu mdi dich ndi duge do & 280 nm (budc séng phat hién d6i véi lysozym) bang

phé quang ké UV.

vi. Dbi ching dugc thuc hién bing quy trinh twong ty ma khong c6 cac hat canxi

phosphat.

Két qua:
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Lysozym dugc xéac dinh dugc lién két v6i céac hat canxi phosphat & 6,8 mg/g &

do pH 6,83.

3. Sy anh hudng ctia dung méi di voi lién két
Adapalen

Nguyén liéu:
Céc hat canxi phosphat
Adapalen, Sekhsaria Chemicals Limited, India
DMSO, Fisher Scientific, San phdm s& D159-4
Etanol, Fisher Scientific, San phém s6 AC61511-0010
Céac phuong phép:

i. Adapalen dugc didu ché dudi dang dung dich bio hoa trong etanol va DMSO (0,087
mg/ml trong etanol, 20,65 mg/ml trong DMSO)

ii. 0,5 g hat éanxi phosphat dugc trdn v6i 5 ml dung dich bdo hoa Adapalen trong

etanol hodc DMSO.

Iii. Hon dich duoc tron trong 30 phit, va duge ly tdim & tdc d6 20000 m/s? trong 10
phut trong may ly tdm dé ban.

iv. Hip thy cac dich ndi dugc xac dinh & 319 nm (budc séng phat hién dbi véi

Adapalen) bing phé quang ké UV.

v. Céc dbi chung duoc thuc hién bang quy trinh twong ty ma khong ¢ cc hat canxi
phosphat.
Két qua:

Kha ning lién két cia Adapalen vao c4c hat canxi phosphat trong etanol 1a 0,78

mg/g. Kha nang lién két cua Adapalen véi cic hat canxi phosphat trong DMSO la
12,55 mg/g.

C. Vi du v& viéc tién xtt Iy cua hoat chét sinh hoc
Céc hat Argirelin v6i canxi phosphat da dugc xt ly trude bang natri lauryl sulfat

Nguyén ligu:
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Céc hat canxi phosphat

Argirelin, (Axetyl Hexapeptit-8), Lipotec S.A.

Natri lauryl sulfat (SLS), Colonial Chemical, Inc.

Céc phuong phép:

i. Argirelin dugc hoa tan trong nuéc dudi dang dung dich 10 mg/ml.

ii. Cac hat canxi phosphat dugc trdn véi 10 ml 0,1% SLS trong 5 phut. Hobn dich dugc
ly tim & téc do 20000m/s? (2000xg) trong 10 phut trong may ly tdm dé ban, va dich
ndi dugc 13y ra. vién tron duoc tai tao huyén phii trong 20 ml nuéc, dugce ly tAm & tbc
dd 20000m/s? trong 10 phut, va rira dich ndi dugc bo di. Budc rira dugc lip lai hai lan.
Nuédc dugc chira trong vién tron duge x4c dinh. Vién tron cubi cing dugc st dung

trong nghién ctru lién két.

iii. C4c hat canxi phosphat (SLS dugc xir Iy hodc SLS khong dugc xtt 1y) duge trdn
voi nude. Thém HCI (hodc NaOH) dé diéu chinh dd pH cta hdn dich cac hat canxi
phosphat dén d6 pH dich bao gbm d6 pH trung tinh va pH ~ 10.

iv. Thém nguyén vt liéu Argirelin & 10 mg/ml vao mdi hén dich lién két d&én ndng do
cudi cing 12 0,5 mg/ml. Sau khi hén dich dugc tron trong 30 phut, x4c dinh dd pH cudi
cung.

v. Hn dich lién két dugc ly tm & tdc d6 20000m/s? (2000xg) trong 10 phut trong may
ly tim dé ban. Dich ndi dugc phén tich bing thiét bi phat hién Refractive Index dugc
ndi voi hé théng Shimadzu HPLC 20A dé dinh luong Argirelin tu do trong dung dich.
Phuong phép HPLC khong bao gdm kich ¢& dugc phét trién dé dinh luong Argirelin
trong cac dich ndi ctia hdn hop lién két. Viéc tach dat duge béng cach str dung cot
Phenomenex Biosep™-SEC-S3000 (7,8 x 300 mm, 5 pm) trong hé théng Shimadzu
20A. Pha dong 1a 100% nudc, va dugce rira gidi véi tbc d6 1a 1 ml/phat. Dung mdi rira
giai dugc theo dodi & 205 nm hodc bing thiét bi phét hién chi sb khtic xa (Shimadzu,
Model No. RID-10A). Argirelin dugc quan sat 1a dinh chinh trong biéu dd sic ky véi
thoi gian Iuu 1a khoang 14 phut. Viée dinh lugng Argirelin dat dugc bing cach xic

dinh chuan bén ngoai.

vi. Lién két Argirelin sau d6 dugc tinh toan bang cach trir di khéi lugng cia Argirelin

dugc phat hién trong dich ndi tir tdng khdi lrong ban d4u trong hdn dich lién két.
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Két qua:

Céac hat canxi phosphat pH Lién két Argirelin
(mg/g)

SLS da dugce xir ly 7,85 1,19

SLS da dugce xu ly 10,10 2,15

Khong xtr Iy so b 7,39 0,09

Khoéng xtt 1y so bd | 10,46 0,05

D. Quan sét lién két hoat chit vdi cac hat canxi phosphat

0,1 g hat canxi phosphat dugc thém vao 1 ml 0,9% Rhodamin B trong nudc, va
hdn dich tao ra dugc quay va dich ndi dugc 14y ra. Rhodamin B-céc hat canxi phosphat
tao ra dugc lam kho & 58°C trong 24 gio. Bot tao ra duoc téi tao huyén phu trong
Caprylic/Capric Triglyxerit va dugc tao hinh anh qua kinh hién vi. Hinh 4nh tao ra
duoc thé hién trén Fig.4A. Fig4B cho thdy cac hat canxi phosphat khong c6 bat ky

Rhodamin B nao.

E. Phttc chét hoat chit-canxi phosphat khac
- Bing céach sit dung céc phuong phép dugc minh hoa & trén, phirc chét hoat
chit-canxi phosphat dugc tao ra dudi dang duoc téom tt trong cac bang dudi day.

Trong céc bang dudi day, hé dung méi cu thé 1a cic vi du ve cac hé dung mdi ma cb

thé duoc str dung.

Céc lop "Tén hoat chit Dung mdi
534-1. Hop chét Azo Sulfasalazin Etanol
‘534-1. Hop chét Diazo | Azazarin Nude
536-2. Dan xuit hydrat Mudi dextran sulfat natri, phan tt NuGe
cacbon luwong 20000

536-2. Dan xuét hydrat | Axit hyaluronic, phan t luong | Nudc
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Cac 16p Tén hoat chat Dung moi
cacbon thap
536-2. Dan xuit hydrat | Axit hyaluronic, phan tt lugng cao Nug
ude
cacbon
536-3. Glycosit Doxorubixin hydroclorua
Nude

(Adriamyxin)

536-4. Di vong c6 chua

OXy

Mubi uridin 5'-diphosphoglucoza

dinatri

10 mM chét dém

bis-Tris

536-5. Hop chit dudng

Riboflavin 5'-monophosphat

10 mM chét dém

flavon Bis-Tris
536-5. Hop chit duong | Rutin hydrat
Etanol
flavon
540-6. Hop chét di vong | Natri Cholesteryl Sulfat
Etanol
steroit
540-7. Azaporphyrin Xyanocobalamin Axetonitril
540-8. Lactam 4 canh | Cefaclor
Nude
v6i vixinyl halogen
540-9. Di vong nito cé | GYKI 52466 hydroclorua
hon séu canh (c6 thé bao
5 5 Nudc
gom nhi€u nguyén tr
khéc loai)
544-10. Di vong sau | Thiamin Pyrophosphat
canh ¢6 hai hodc nhiéu ‘ ,
Nudce

nguyén to khic loai

trong vong trong do it
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Céc lop

Tén hoat chét

Dung moi

nhat mot nguyén tir 1a N

544-11. Di vong sau
canh ¢6 chira oxy, luu

huynh, N va cacbon

Axesulfam K

Axetonitril

544-12. Di vong séu
canh ¢6 chta luu huynh,

N va cacbon

Metylen xanh da troi

Axetonitril

544-13. Di vong sau
canh c6 chirta oxy, N va

cacbon

Furaltadon

diclometan

544-14. Di vong sau
canh ¢6 chita N va

cacbon

Ciclopirox Olamin

Nudc

544-15. Di vong sau
canh gém mdt N va ndm

cacbon

Nicotin

Nudc

548-16. Di vong nam
canh c6 hai hodc nhiéu
nguyén to khic loai
trong vong trong do it

nhét mot nguyén tir 1a N

Imiquimod

Ftanol

548-18. Di vong c6 ba
canh c6 hai hodc nhidu
nguyén ti khac loai

trong vong trong do it

(IR)-()-(10-

Camphorulfonyl)oxaziridin

DMSO
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Céc lop

Tén hoat chét

Dung moi

nhat mdt nguyén tir 1a N

549-19. Di vong chua
lvu huynh (vi du nhu,
thiiran, v.v.) Xem trén

A

day.

Amoxicillin

Axetonitril

549-20. Di vong chua
oxy (vi du nhu, oxiran,

v.v.) Xem trén day

(—)Scopolamin metyl nitrat

Nudc

549-20. Di vong chua
oxy (vi du nhu, oxiran,

v.v.) Xem trén day

Calcein

Nudc

552-21. Azit

AZT (Azidothymidin hodc

Zidovudine)

DMSO

552-22. Triphenylmetan

o-Cresolphtalein Complexon

10 mM chét dém
bis-Tris

552-23. Hé vong cAu
hinh

naphtaxen c6 it nhat mot

tetraxyclo

lién ket doi gitta cac

canh clia vong

Minoxyclin Hydroclorua (HCI),

10 mM chét dém
bis-Tris

552-23. Hé vong céu
hinh tetraxyclo
naphtaxen c6 it nhat mét
lien két doi giita céc

canh cta vong

Clotetraxyclin HC1

Nudc
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Céc l6p Tén hoat chét Dung mbi
552-24. Quinolin, | difloxaxin HCI
Nude

Hydrocacbon

552-25. Steroit CHAPS (3-[(3-

Cholamidopropyl)dimetylamonio]- | Axetonitril
1-propansulfonat)

554-26. Hop chét béo c6 | Lexithin (L-o Phosphatidylcholin)

gbc axit ma chia

carboxyl cla  axit

carboxylic, mudi, este,

hodc nhém amit dugc Octanol
liéen két truc tiép vao

mdt ddu ctia mach khong

vong cua it nhit bay

cacbon lién tuc.

556-27. Kim loai nzng, | Carboplatin

nhom, hodc hop chét Axetonitril
hitu co silic oxit.

558-28. Thioimidat este | Sinigrin hydrat Nuéc
558-29. Imidat este Etyl benzimitat hydroclorua DMSO
558-30. Thioxyanat este | alyl isothioxyanat Hexan
558-31. Sulfat este mubi p-estradiol 3-sulfat natri DMSO
558-32. Sulfonat este Alizarin Red S Nuéc

558-33. Phospho este
' (phosphonat, axit
phosphonic)

Axit alendronic

Axetonitril-1M
NaOH
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Céc 16p Tén hoat chit Dung moi
558-35. Nitrat este hodc | Norcandil
cdc  chét teong  tu DMSO
chalcogen
560-36. Este cua axit | Metyl salixilat
Etanol
carboxylic
560-37. Axit sulfonic, | Mubi chondroitin sulfat natri
. Nudce
cac muoi, halogenua
560-38. Sulfadimetoxin
Sulfohydroxamat  este
Ruou [sopropyl

hodc cac chit twong tu

chalcogen

560-39. Perhydroxamat
este hodc cac chat twong

tu chalcogen

6-Aminonicotinamit

Axetonitril-1M
HCI1

562-40. Axit hitu co Axit salixylic Axetonitril
562-40. Axit hitu co L-Arginin Nudc
562-40. Axit hitu co L-Histidin Axetonitril-1M
HCI
562-40. Axit hitu co DPHP (Dipalmitoyl
Etanol
Hydroxyprolin)
562-40. Axit hitu co Adapalen DMSO
562-40. Axit hitu co Ca PCA (Calcidon) Nude
562-41. Axit halogenua, | Axit poly[(isobutylen-alt-maleic, .
Axetonitril

mudi amoni)-dong (isobutylen-alt-
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Céc 16p Tén hoat chit Dung moi
anhydrit axit maleic anhydrit)], phan t lugng

trung binh ~60.000
562-42. Hop chét Selen | Seleno-DL-xystin IPA-IM  HCI;

ho#c Telu Axit axetic -1M
HCl
564-43. Uré Allantoin DMSO
564-44. Sulfonamit, | Sumatriptan sucxinat
Axetonitril
sulfamit

564-45. Hop chat chira

2-Nitrophenyl p-D-glucopyranosit

Ruou isopropyl

nitro

564-46. Carboxamit Z-1-Asparagin Axetonitril-
Nude

564-47. Oxyamin Metoxyamin hydroclorua Axetonitril

568-48. Hop chit bo, | Resveratrol

phospho, luu huynh, Etanol

hodc oxy

568-48. Hop chit bo, | ATP (Adenosin Triphophat)

phospho, luu huynh, Nudce

hodc oxy

568-48. Hop chit bo, | ADP (adenosin diphosphat)

phospho, luu huynh, Nude

hodc oxy

568-48. Hop chat bo, | AMP (adenosm monophosphat) Nude

phospho, luu huynh,
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Céc lop Tén hoat chét Dung mbi
hodc oxy
568-48. Hop chit bo, | Axit zoledronic

Axetonitril-1M
phospho, luu huynh,

NaOH
hodc oxy
570-49. Hop chét hitu co | diclofenac

Axetonitril
chira halogen
424-50. Lymphokin Gamma globulin tir m4u bo Nude
424-51. Enzym hodc | Trombin cuc bd (T4i t6 hop)

Nudce
coenzym
424-51. Enzym hodc | Superoxit dismutaza

Nudce
coenzym
424-52. Chét chiét, dich | Catalaza
co thé, hodc nguyén licu
té bao c6 cu tao khong Nuéce
xdc dinh thu dugc tu
dong vat c6 hoat chét
424-52. Chét chiét, dich | IgG & dé
co thé, hodc nguyén lidu
té bao c¢6 cu tao khong Nudce

xdc dinh thu dugc tu

dong vat co hoat chét

424-53. Ché phim c6
chtra hoat chit vo co, vi

du nhu kim loai

Muoi kém baxitraxin

Axetonitril-1M
HCI

424-53. Ché phim c6

Déng phtaloxyanin

Nudc
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Céc 16p

Tén hoat chit

Dung moi

chtra hoat chat vo co, vi

du nhu kim loai

| 424-54. Chét chiét hodc
nguyén li¢u chra hodc
thu duogc tr nidm da té

bao lam hoat chét

Mudi streptomyxin sulfat

Axetonitril

435-55. Enzym (vi du

nhu, ligaza, V.V.),

proenzym,;

Sulfataza

Nudc

435-55. Enzym (vi du

nhu, ligaza, V.V.),

proenzym;

Phosphataza

Nudc

435-55. Enzym (vi du

nhu, ligaza, V.V.),

proenzym;

lysozym

Nudc

435-56. Virut hogc thé
thye khudn, chi khéc 1a
virut vt truyén hodc vat
truyén thé thuc khudn;

ché pham cta ching;

Bacteriophage CE6
th8 thuc khudn A dé chuyén T7
ARN polymeaza

Nudc; 20 mM
Dung dich dém
Na phosphat

435-57. Vi sinh vat

Ampicillin natri

Nudc

435-57. Vi sinh vat

Gentamixin sulfat tir

Micromonospora purpurea

Nudc

530-58. Peptit co tu 3

dén 100 gdc axit amin

Lys-Lys-Lys

Axetonitril

-77-




28789

Céc 16p

Tén hoat chét

Dung moi

530-58. Peptit co tur 3

dén 100 gdc axit amin

Argirelin

Nudc

530-59. Peptit chira gdc
axit amin khong tu nhién

hoac dan xuat

N-Axetylmuramyl-L-alanyl-D-

isoglutamin  hydrat  (Muramyl

Dipeptit)

Etanol

530-60. chtra

thanh phan mach chinh

Peptit

khong phai mach thing

hodc khéc loai

Xyclosporin A

Hexan

530-61. Céc ciu tric
'giéng nhu peptit chira

(cac) chire tan cung

Boc-Gly-Lys-Arg-7-amido-4-

metylcoumarin hydroclorua

Axetonitril

530-62. Céac protein, tirc
la, hon 100 gbc axit

amin

Lactoferrin (tién chdt & ngudi

giam)

Nudc

530-62. Céc protein, tuc
13, hon 100 gbc axit

amin

BSA

Nudc

530-62. Céac protein, tirc
13, hon 100 gbc axit

amin

Long tréng trang

Nudce

530-62. Céac protein, tirc
la, hon 100 gbc axit

amin

Phycoerythrin

Nudc

426. Thuc phém hoac

Chét chiét dau twong 1én men

Nudc; Glyxerin
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Céc 16p

Tén hoat chét

Dung mbi

nguyén li€u c6 thé an
dugc: cac quy trinh, che

pham, va san pham

426. Thyc phdm hoic
nguyén liéu c6 thé in
duge: cac quy trinh, ché

pham, va sdn pham

Aloe Vera (Botanivera 1-200C)

Nudc

426-63. San phim dé
kich thich mic dd anh
hudng cta san phim vi
sinh vét éng b dudng
vGi vitamin duoc thém
vao hodc din xuit cua
ching d& lam manh

thém

Axit Ascorbic (Vitamin C)

Nudc

426-63. San phim dé
kich thich m&c d0 anh
hudng ctia san phdm vi
sinh vét dng b6 dudng
vGi vitamin dugc thém
vao hodc din xuit cua
ching dé lam manh

thém

Natri Ascorbyl Phosphat (Stay-C)

Nudc

426-63. San phim dé
kich thich mic dd anh
hudng cia san phdm vi
sinh vt éng bd dudng

vGi vitamin dugc thém

Kali Ascorbyl
Phosphat (Sepivital)

Tocopheryl

Nudc
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Céc l6p

Tén hoat chét

Dung moi

vao hodc dan xuiat cla
ching d¢ lam manh

thém

426-63. San phim dé
kich thich mtc d9 anh
huéng cua san phim vi
sinh vt ng bd dudng
v4i vitamin dugc thém
vao hodc dan xuét cua
ching dé lam manh

thém

dinatri Ascorbyl Sulfat (VC-SS)

Nudc; Axetonitril

426-63. San phim dé
kich thich m@c d¢ anh
hudng cua san phim vi
sinh vt ng bd dudng
vGi vitamin dugc thém
vao hodc din xuit cua
ching d& lam manh

thém

Ubiquinol

Hexan

426-64. Hop  chét
hydrocacbon chinh chira
cac vong cacbon; ba-,
bdn-, nim-, sdu- hoic

nhi€u canh.

Axit Ursolic

DMSO
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Hoat chét

Axit Ascorbic
Axit salixylic

Axit hyaluronic

Mubdi natri

Axit hyaluronic

Mubi natri

Argirelin

Chét chiét dau

trong 1€n men

Sepivital (dl-a-
tocopheryl 2 L
Ascorbyl
phosphat)

Sepilift DPHP

(dipalmitoyl
hydroxyprolin)

Resveratrol

Albumin huyét
thanh bo

28789

Dung méi don PopHtbivu Céc 16p chu tric
Nude > 8,12 Axit dudong
Etanol/nudce 4,03-7,90 Axit thom
Nuéce 7 Polysacarit
Nudce 7 Polysacarit
Nuédc 6,7-7,8 Peptit

Nudce : 7,8

Nudc 6,4

Glyxerin 7 Céc protein

Nudc 7
Etanol

Etanol/nudc 10
Nudc 7
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12 Ciclopirox Olamin

13

14

15

16

17

18

Clotetraxyclin

Adapalen

Imiquimod

Adriaxin
Axit alpha lipoic

Polyphenol che
xanh

Matrixyl axetat

(Palmitoyl
pentapeptit, PAL-
Lys-Thr-Thr-Lys-
Ser)

Nudc

Nudc

Nudc

Nudc

Nudc

Nudc

Etanol

Etanol

DMSO

Etanol

Etanol

Nudc

Nudc

Nudc

Nudc

28789

pH 7-8.,5

pH 8,5
pH 8,5
pH 9,1

pH 8,9

11

11

70,8
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19 Axit oleic Khong c6 dung moi Axit béo

20 Oleyl oleat Khéng c6 dung mdi Axit béo

21 Dextran Nude polysacarit

22 Axit ascorbic Nudce Vitamin C din xuét
glucosit

III.  Giai phong hoat chat
A.  Giai phéng phu thudc do pH
1. Lysozym

Trong 16p simg, & pH nim trong khoang tir 4,3 dén 5,0 v6i @6 pH giam theo
do sau 16p simg. D& nghién ctru hoat chét giai phong hat canxi phosphat & céc didu
kién twong tu voi da, hai phuc chét lysozym canxi phosphat dugc tiép xtc voi chét
dém & do pH ‘4,8 (0,5 M natri axetat) va 7,0 (10 mM Bis Tris) trong 8 gio. Chét dém
chay qua cic miu & tbc d6 1a 1mL/gid va duogc thu gom hang gidr va dwge phan tich
veef giai phong lysozym bang cach theo doi dinh & 280 nm bing quang phd ké UV.
Khéi luong tuong duong cla céc hat lysozym canxi phosphat dugc tao xody & chét
dém c6 d6 pH=4,8 dé udc tinh tbng lysozym c6 sin trong mau. 0 a6 pH =4,8, lysozym
dugc quan sat dé giai phong nhanh khéi cc hat canxi phosphat véi hau hét lysozym
giai phéng trong gio déu tién. Trai lai, & do pH 7, khong quan sét thiy lysozym giai
phong ra khoi cac hat canxi phosphat trong hon 8 gio.

B. Giai phong thong qua sy phan rd hydroxysom
1. Cdc hat canxi phosphat phén hiy ¢ d6 pH 4,8

50 mg hat canxi phosphat dugc U trong 2mL ¢ hai do pH: 4,8 (0,5 mM natri -
axetat) va 7,1 (0,1mM Bis Tris) va cac dung dich dt trén rotato trong 96 gid & nhiét
d6 trong phong. Cac mau dugc ly tAm va vién tron dugc lam kho va dugc can Ién.
Phin trim su tht thoat khdi lugng cia cac hat canxi phosphat & do pH 4,8 va 7,1 1an
lwot 12 12% va 3%. D6 dém cta hé dong nay da han ché su hoa tan hoan toan ciia cac

hat canxi phosphat. Viéc hoa tan sau d6 dugc nghién ciru trong hé¢ théng qua dong
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chdy v6i ciing chit dém nhd d6 dung dich dugc chay tir tir (SmL/gid) qua mau (50 mg)
v6i khudy nhe miu sau d6 1 thu gom va lam kho vién tron hat canxi phosphat. Sau 72
gi®, phén tram su thét thoat khéi lugng vién tron hat canxi phosphat & do pH 4,8 va
7.1 13n luot 1 31% va 3%. Cac két qua nay chimg to ring cic hat canxi phosphat hoa
tan & d6 pH thdp va sy hoa tan tan ndy 1a chic ning ctia do pH va do dém cua dung
dich.

C. Hoat chét duoc lién két nguoc vé6i cac hat _canxi phosphat va viéc giai phong

khong lam bién dbi hoat tinh ctia hoat chét
1. BSA phtrc chit canxi phosphat
BSA-phttc chit canxi phosphat dugc didu ché nhu trén. Cac phtrc chit tao ra
duoc rira v6i nude va sau d6 dugc xir Iy bing natri phosphat 0,2 M dé giai phong bt
ky BSA duoc lién két nao.
Céc nguyén li¢u:
Céc hat canxi phosphat
BSA, Bét duoc dong kho, Fisher Scientific, catald s6 BP-671-10
Céc phuong phép:
i. 0,1170 g BSA dugc hoa tan trong 11,7 ml nudc dudi dang dung dich chira 10 mg/ml.

ii. 0,5 g hat canxi phosphat dugc trdn v6i 5 ml dung dich BSA & 10 mg/ml. Hoén dich
dugc tron trong 30 phut va dd pH cubi ciing dugc xé4c dinh 1a trung tinh.

iii. Hon dich dugc ly tAm & tdc d6 2000 m/s? trong 10 phut. Dich ndi dugc chuyén téi
bng méi va duge ly tim mot 1an nita & téc 6 2000 m/s? trong 10 phut.

iv. dich ndi cudi cing dwoc phan tich bing hé théng Shimadzu 10A HPLC dé dinh
lrong BSA va tinh toan lién két.

v. Vién tron tir 5 ml hdn dich lién két dugc trén véi 0,8 ml nude, va dugc ly tim & tde
dd 2000 m/s? trong 10 phut. Vién tron dugc rira duge tron lai véi 0,8 ml nude va duge
ly tim & téc d6 2000 m/s? trong 10 phut. |

vi. Vién tron duoc rira cudi cing duge tron véi 2 ml 500 mM dung dich dém natri

phosphat (pH 6,8) va 2,235 ml nuéc dé giai phong BSA trong hdn dich véi 200mM
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natri phosphat. Hon dich giai phéng dugc ly tdm & tbc do 2000 m/s? trong 10 phut.
Dich ndi dugc phan tich bing hé théng Shimadzu 10A HPLC dé dinh lugng BSA.

v. Dinh lugng BSA dat dwoc bing cach sit dung cdt Phenomenex Biosep™-SEC-
S3000 (7,8 x 300 mm, 5 pm) trong h¢ théng Shimadzu 10AS. Pha dong 1a 100% dung
dich dém phosphat 50 mM (Na*, d6 pH 6,8), va dugc rira giai & tbc do 1a 1,4 ml/phut.
Dung mdi rita gidi duge theo doi & 280 nm. BSA dugc quan sét 1a dinh chinh véi thoi
gian luu & khoang 6,8 phut. Viéc dinh lugng BSA dat dugc bing dinh c& chuén bén
ngoai.

vi. Di chimg dugc thuc hién theo quy trinh twong ty ma khong c6 céc hat canxi
phosphat.

Két qua:

BSA duoc giai phéng duge phan tich véi HPLC va dugc xac dinh la gidng hét
voi dbi ching kh6ng dugc bao (thoi gian luu 12 6,85 phut), chimg t6 ring lién két va
gii phong véi cac hat canxi phosphat khong dem lai tinh toan ven BSA.

2. Phutc chét natri tocopheryl phosphat canxi phosphat

Nguyén li¢u:

Céc hat canxi phosphat

Natri Tocopheryl Phosphat (TPNa), Showa Denko KK

Etanol, Fisher Scientific, San phim s6 AC615090020

Céac phuong phép:

i. 20 mg TPNa dugc hoa tan trong 40 ml nudc bang cach tron nhe (0,5 mg/ml).

ii. 3 g hat canxi phosphat dugc tron véi 30 ml dung dich TPNa & 0,5 mg/ml, va dugc
tron trong 30 pht. |

iii. H3n dich lién két dugc ly tam & téc do 2000 m/s? trong 10 phut. Dich ndi dugc
chuyén t6i dng méi, va ly tim 14n nita & tdc dd 2000 m/s? trong 10 phut dé lam sach.
Dich ndi cubi cing dugc phéan tich bing phd quang ké UV & 286 nm dé dinh lugng
TPNa tu do va tinh toén lién Kkét. Khoang 100% TPNa trong hoén dich lién két dugc

gén vao céc hat canxi phosphat.
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iv. Vién tron cua phtrc chit TPNa canxi phosphat duge tai tao huyén phu trong 60%
etanol dé giai phong TPNa dugc lién két.
v. Hdn dich giai phong trong 60% etanol dugc ly tAm & tdc do 2000 m/s? trong 10
phut. Dich ndi duge phan tich véi phé quang ké UV & 286 nm dé dinh lwvong TPNa tu
do duogc giai phong.
Két qua:

TPNa dugc giai phong duge phén tich bing quang phd UV va duoc xé4c dinh 1a
gidng véi d6i ching khong duge lién két, ching to rang lién két va giai phong thanh
cac hat canxi phosphat khong mang lai tinh toan ven TPNa.

IV.  Vidu vé Ché phim

1. Ché phim thubc m& hat canxi phosphat -Riboflavin monophosphat
Tén thuong mai Tén INCI % khdi lugng
1 Sap ong Sap ong 5,00
2 SonneNatural ™ Dau glyxerit 74,66
3 Protachem IPP Isopropyl Palmitat 15,00
4 Capmul MCM Glyxeryl Caprylat/Caprat 3,33
5 Nude duge tinh ché Nuée 1,00
6 cac hat canxi phosphat Hydroxyapatit 1,00

7  Riboflavin monophosphat ~ Riboflavin monophosphat ~ 0,0077

Phuong phép:

Buéce 1. Trong cbc bésé bd sung Sép ong va Protachem IPP. Bét diu gia nhiét dén
70°C — 75°C cho dén khi ddng nhit. Lam nguodi xubng 50°C. Bb sung
SonneNatural™ va Capmul MCM. Trdn cho dén khi dong nhét.
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Budc 2. Trong bdc bé sé riéng bd sung 1% nuéc va Riboflavin monophosphat.
Tron & R.T cho dén khi duge hoa tan. BS sung hat canxi phosphat (didu chinh o
pH bing axit lactic t6i & pH 7). Quay trong 10 phit & tdc dd 500 vong/phut.

Budge 3. Chuyén Buée 1 vao Buée 2 trong diéu kién nhiét d6 trong phong. Tron
cho dén khi ddng nhat

B. Do 8n dinh cua hoat chét trong ché pham
1. Vitamin C
a. Céc phuong phép:

11,9 mg axit ascorbic dugc hoa tan trong 30 ml nuéc. 2 g hat canxi phosphat 2
um dugc tao huyén phu trong 19,5 ml nuéc va do pH dugce diéu chinh t6i @6 pH 7,14
bang HCL. 0,5 ml dung dich axit ascorbic (0,40 mg/ml) dugc trdn trong huyén phu
chira cac hat canxi phosphat, ma da lam gidm d pH dén 7,05. Hon dich (pH 7,05) cta
cac hat canxi phosphat bao gdm 10ug/ml axit ascorbic duge 0 & 50°C trong thoi gian
tir 0,5 dén 5 gid. Su bién tinh bang nhiét ciia axit ascorbic dugc két thiic bang cach 1am
ngudi hdn dich trong bé da trong 15 phit. pé giai phong axit ascorbic dugc lién két
khoi céc hat canxi phosphat dé xac dinh hiéu qua én dinh, @6 pH ctia mdi hdn dich
duoc didu chinh t6i 6 pH 5 bang HCI va duge ly tdm & tbc d6 3000 vong/phit trong
10 phut. Dich néi thu duoc duge do ¢ 265 nm. Pé dung 1am ddi chimg, 10 pug/ml dung
dich axit ascorbic ciling dugc U va dugce xac dinh bang cac phuwong phép twong ty ma
khong c6 cac hat canxi phosphat. Hoat tinh ctia axit ascorbic dugce tinh toan theo Cong

thire sau:

Hoat tinh cla axit ascorbic (%) = (Az6sam clia mdi dich noi sau khi 0/Azesnm clia

Axit Ascorbic truge khi u) x 100
Céc phuong phép tuong tuy duge 1dp lai v6i 10 um hat canxi phosphat.
b. Két qua

Céc két qua duoc tom t4t trong bang duéi ddy. Hoat tinh cla axit ascorbic giam
xudng 36% bang cach it & 50°C trong 0,5 gid; hoat tinh nay dugc te‘mg 1én dén 85% khi
axit ascorbic dwgc gin vao 2 um hat canxi phosphat trong cing thoi gian. Axit

ascorbic khong c6 cac hat canxi phosphat dugc lam bién tinh hoan toan khong c6 hoat
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tinh sau khi u & 50°C trong 3 gio. Tuy nhién, axit ascorbic dugc bao vao 2 pm hat

canxi phosphat ¢6 48% hoat tinh ¢ 50°C trong cung khoang thoi gian 3 gio.

Thoi gian | dbi ching
(gi0) (%) 2 um (%)
0 100 100
0,5 36 85
2 18 59
3 0 48
5 0 35

C. Dé dat dugc d 6n dinh cta hoat chét trong phirc chét canxi phosphat trong ché
phém cubi cung, co thé cAn thém hoat chit tw do khac vao hé dung méi phy thudc vao

kha ning hoa tan ciia hé dung mdi duge sur dung.
V.  Nghién ctru chuyén
1. Chuyén vao 16p simg trong da ngudi

Huyén phu chtra cc hat canxi phosphat trong nuéc & ndéng d6 duoc 4p dung
cho céng tay clia ngudi séng bing cach cha xat trong 10 gidy (Fig.5). Dai bang c6 cic
16p dau tién, 16p thi hai va 16p thit ba cta 16p simg sau d6 dugc thyc hién. Céc hat
canxi phosphat duge ngim vao 16p thir ba cta 16p simng.

2. Chuyén vao 16p bén duéi ctia 16p simg trong da chudt nhét

Céc hat canxi phosphat ngdm vao 16p simg va ngdm thém vao 16p bén dudi
dudi dang hat phan ra thanh céc phén thay thé nho hon. Cac hat canxi phosphat khong
con nguyén ven sau 7 gid va khong con dang hinh cAu, thé hién sy mét tinh toan ven
cua céc hat.

a. Cac nguyén liéu:

2 wm hat canxi phosphat dugc st dung.
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b.  Ché phim:

Céac hat canxi phosphat dugc tao huyén phu trong 70% etylen glycol va 30%
etanol dé tao ra 10% hdn dich. Hdn dich tao ra dugc 4p dung tai chd trén bé mit da cua
chudt khong 16ng (dién tich 1 x 1 cm). Trong qué trinh sir dung, chudt nhit duoc giy
mé. Ding 1an dAu tién (0,2 ml) dugc sir dung va dugc dé trén, ding 1an thir hai dugc
st dung 4 gio sau & cung noi va trong cung khdi luong. Bay gid tir 1an st dung dau
tién da duoc 14y ra, va dugc xit Iy bang Ca**. Phuong phéap dinh vi tiép theo 1a k§ thuat
EM.

c. Két qua:

Trude khi xt 1y bing cac hat canxi phosphat, xét nghiém biéu bi chi lién quan
dén trong cac ving cua Lop hat -stratum granulosum, khong phét bi¢n thiy Ca*" trong
16p simg (Fig.6). Sau dung tai chd céc hat canxi phosphat nhu néu trén, cdc hat canxi
phosphat ¢6 thé dugc quan sat thdy trong 16p simg (Fig.7A), v6i cac hat nho nhét

chuyén vao céc 16p sau hon (Fig.7B).
3. Phat hién hoat chit trong 16p sing
a. Muc dich nghién ctru

Muc dich cta nghién ctru nay la dé phat hién hoat chét (clotetraxyclin (CTC))
trong 16p stng sau khi dung tai chd hoat chdt (CTC) dugc gin vao cic hat canxi
phosphat dang 15 nano hinh cdu, cng, dong nhét 2 pm, nhu dd mo ta trong Vi du I,
trén day. Clotetraxyclin (CTC tir Sigma, phan #C-4881) dugc chon vi n6 cho phép
nhin thdy CTC bang su phat huynh quang va nhu vdy c6 thé phat hién dugc bang kinh
hién vi ciing tiéu diém trong 16p sing.

b. Ché phim

Dung dich CTC dugc didu ché bang cach hoa tan 80 mg CTC trong 10 ml nude.
CTC chua dugc hoa tan duge iy ra bang cich ly tAm & tbc dd 3000 vong/phit trong
10 phat. 200 mg hat dugc trdn v6i 2 ml dung dich CTC va dugc tao xody trong 1 phut.
CTC tir do dugce 14y ra bang 3 chu trinh rira v6i nudce sau do 1a ly tm trong 10 phut &
tdc @ 3000 vong/phut. CTC tao ra lién két cac hat dugc tao huyén phu trong nude & ty
1€ pha lodng la 1:10.

C. Dung tai chd
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Hdn dich dugc tao ra & 3.b trén day (khoang 0,2 ml) dugc 4p dung tai chd trén
da cua chudt khong 16ng (dién tich 1 x 1 cm). Trong qué trinh s dung, chut nhit
dugc gady mé. Sau 7 gio xét nghiém da cia ching béng cach sir dung kinh hién vi ciing

tiéu diém (& chidu dai séng 510 nm phat ra dugc kich thich & budc séng 380 nm).
d. Két qua

Hinh anh kinh hién vi cing tiéu diém tao ra duoc thé hién & trén Fig.8 (phong
dai 300 1an trén Fig.8). Hinh anh minh hoa dugc thé hién trén Fig.8 thé hién rﬁng su
phat huynh quang CTC (mau tim) ngim vao da va chi yéu duge dinh vi trong 16p

sung.

4, Phan tich dai bang cua viéc dung tai chd STAY-C50-canxi phosphat va phirc

chét lysozym- canxi phosphat chiing t6 viéc vén chuyén vao 16p simng

Muc dich ctia nghién ctru nay 1a phét hi¢n sy phin bb cta cac hoat chét trong

16p sirng sau khi diing tai chd c4c hat canxi phosphat hoat tinh

Phuong phap: Su phan bb ctia STAY C50 trong 16p stmg dugc dénh gid bing mdt loat
dai bang cua da ma ma ché phidm STAY C50-hat canxi phosphat dugc &p dung vao do.
Vi tri 4p dung trén cing tay cua d6i tuong 13 nguoi dwoc ddnh du va 200p1 ché phdm
dugc rai bing xéng. Piém nay dugc dé cho kho trong 10 phiit va sau d6 can trude dai
bang céach st dung céc dai bang 1a (3 in?) duge &p dung vao vi tri 4p dung. STAY C50
duoc chiét tir cac dai bing bing cich siéu Am cdc mau trong nudc trong 30 phit va
phan tich cdc mAu bang HPLC. C4c dai bang thé hién viéc van chuyén cia STAY-C50
vao 16p thtr muoi cta 16p stng (FIG. 9).

Phuong phap: Su phéan bd cia lysozym trong 16p stng dugc danh gia bing mét loat
dai bang ctia da ma ché phdm hat lysozym- canxi phosphat dugc p dung vao do. Vi tri
ap dung trén cing tay clia déi twong 13 ngudi duge danh ddu va 200ul ché phdm dugc
rai bing xéng. Vi tri dugc phép dé cho khé trong 10 phut va sau d6 mudi dai bang
duge can trude biang cach sit dung cac dai (3 in?) duge 4p dung vao vi tri 4p dung.
Lysozym dugc chiét tir cac dai bang bang cach siéu 4m cic miu trong nudc trong 30
phit va phan tich cac méiu bang HPLC. Lysozym dugc phét hién 1a chiéu sau cua 6 dai

bang (Fig.10).

5. Giai phéng cham duoc khdng ché cua hoat cht bang Franz Cell
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Muc dich: Muc dich cta nghién ctru nay 1a dé phét hién riboflavin tir riboflavin dugc
gn vao cac hat canxi phosphat.
Céac phuong phép:
Pia tron 6 cm? cua da lon ¢6 do day déy da dugc cit ra tir manh & bung 16n hon. Chét
béo duge 14y ra tir diém ha bi bang kéo va da dugc cit gitt & nhiét do -20°C cho dén
khi st dung. Da dugc dong vao gifta hai khoang cua budng khuéch tan bing kinh
(Laboratory Glass Apparatus, Model #L.G-1084-LPCT). Diéu nay cho phép dién tich
da bi tiép xuc 12 5 cm? trén th8 tich khoang thu thé 13 4,5 ml. Budng khuéch tan dugc
gitt & nhiét do 37°C.
Céc diéu kién thdm théu
Nhitng khoang thoi gian ding tai chd 13 8 va 16 gid. Cac khoang dugc che bing
parafilm va dugc bdo vé khdi den b?mg giéy boc nhém. Dich 16ng thu thé cua
mubi dém phosphat (PBS) dugc kéo & tbc d6 60 vong/phut.
Ché phdm duge ap dung
Riboflavin monophosphat-cac hat canxi phosphat duogc diéu ché dé chuyén 0,35
— 1,15 mg riboflavin (20 —38% hén dich).
Riboflavin monophosphat trong PBS duoc didu ché & 1,5 mg/mL dé chuyén‘O,S
— 0,45 mg riboflavin. |
Ché phdm dugc 4p dung bing pipet véi thé tich 1a 50 — 100 pl. Ap dung phirc
chét riboflavin- canxi phosphat dugc phép dé kho trong khong khi va sau d6 thé
tich ngang bing cta chét dém natri axetat 0,5 M duoc nhd bang pipet 1én trén vi
tri &p dung.
Céc dbi chung gdm nhitng ing dung twong dwong cua riboflavin ma khong c6
cac hat canxi phosphat.
Thu gom mau
B2 mit da, trong khi vin giit trong budng khuéch tan, dwoc rira hai 14n mdi 1an
bang 1mL PBS. Da dugc 14y ra tir budng khuéch tdn va duge 1am kho va dugc

phan tich.

M&2u phan tich
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Rira va dich long thu thé: thé tich udc tinh ctia cac dich long dwgc xac dinh. Cac
miu duge kéo & téc dd 10000 vong/phut trong 30 gidy va cac hat canxi
phosphat dugc tach ra, dugce lam kho va dugc can. Dich ndi sau d6 duogc léy ra
va dugc phan tich bing quang phd k& UV. Néu su hép thu UV dugc bdo hoa
(trén >2,0), cac miu dugc pha lodng bang nuée. Gia tri hp thu UV ¢ 370 nm

duoc ghi lai.

Da: Da duge cét nhé va duge trdn voi Sml dung dich axit tricloaxetic 10%. Mau
duoc tac dong Am thanh bing thiét bi tiéu 4m & 50 °C trong 1 giv. MAu duoc ly
tam & téc do 10000 vong/phut trong 10 phut, dich ndi dugc 14y ra va phan tich
bing quang phd ké UV. Néu sy hip thu UV dugc bdo hoa (trén >2,0), cdc miu
duge pha lodng bing nude. Gia tri hip thy UV ti da & 370 nm dugce ghi lai.

Két qua

Nhu duge phat hién bsi vé bé ngoai ciia chét chuyén ho4 riboflavin trong dich
16ng thy thé sau 8 va 16 gio, riboflavin da ngdm qua da tir ca dung dich nuéc va tir
phirc chét hat canxi phosphat. Phitc chét hat canxi phosphat do viéc giai phéng cham
hoat chit gdy ra. Cic két qua dugc thé hién & bang do thi trén Fig.11.

Mic di sang ché trén da dugc mo ta chi tiét bang cach minh hoa va vi du cho
muc dich lam rd, s& 13 15 rang ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc
trong d6 mot sd thay ddi va bién ddi co6 thé duoc thuc hién ma khdng vuot qua pham

vi cua cac diém yéu cau bao hd kém theo.

Do d6, nhitng m6 ta néu trén chi mang tinh minh hoa nguyén ly cia sang ché.
Cén hiéu rang ngudi c6 hiéu biét trung binh trong linh vyc s& ¢6 thé sang tao ra nhiing
su két hop khac ma, mic du khong duge md ta hodc dugce thé hién ¢ day, bao gém cac
nguyén ly cua sang ché va dugc bao gdm trong pham vi ctia séng ché. Ngoai ra, tit ca
cac vi du va ngbn ngit didu kién dugc néu & day v& co ban dugc dung dé gitip ngudi
doc hidu nguyén ly cia sang ché va cac khai niém dugc dua ra bdi céc tac gia sang ché
dé mo ta thém cho tinh trang k¥ thuat, va can duge hiéu 1 khong 1am giéi han & céc vi
du va céc didu kién cu thé da néu. Ngoai ra, tit ca cac tuyén b trong ban mo ta dua ra
cac nguyén ly, cac khia canh, va phuong 4n cua sing ché ciing nhu vi du cu thé cta
chiing, dwoc du dinh dé bao gdm ca phuong 4n twong duong vé céu triic va chirc ning

cta chung. Ngoai ra, dy dinh riang cdc phuong 4n tuong duong nay bao gdm ca cac
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phuong 4n tuong duong hién da biét va c4c phuong 4n tuong duong dugc phét trién
trong tuong lai, tc 1a, bét ky yéu td dugc phat trién ma thuc hién cing chirc ning, bat
ké cu trac. Pham vi cia sang ché nay, do vay, khong dwgc du dinh gi6i han & céc
phuong 4n minh hoa dugc thé hién va md ta & day. Hon nita, pham vi cla séng ché

nay duoc thé hién & cac diém yéu cau bao hd kém theo.
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YEU CAUBAO HO
1. Ché phdm chira c4c hat canxi phosphat hinh cdu 15 nano, ddng nhét, cting, trong d6
50% hat hodc nhiéu hon c6 dwong kinh hat trung binh bing 2 micron hoic nhé hon
duge do biang kinh hién vi dién tr quét, va trong d6 céc hat nay dugc tao phirc véi cac

hoat chit.

2. Ché phim theo diém 1, trong d6 c4c hat c6 do x6p nam trong khoang tir 30 dén 85%
duoc x4c dinh bang phuong phéap thir nghiém ASTM D4284-88 tiéu chudn.

3. Ché phém theo diém 2, trong do cac hat c6 dién tich bé mit trong nam trong khoang
tr 10m%g dén 150m%g nhu dugc xdc dinh bing phuong phép thir nghiém ASTM
D3663-03 tiéu chudn.

4. Ché phdm theo diém 1, trong d6 cac hat dugc tao ra bang cach:
didu ché ché phdm 16ng cia céc tinh thé canxi phosphat;
sdy phun ché phdm Iéng dé tao ra cac hat tién chit; va

dua céc hat tién chit dén nhiét d6 cao & nhiét do nim trong khoang tir 300 dén
800°C trong khoang thoi gian tir 1 gio dén 10 gior dé tao ra cac hat canxi phosphat hinh

cAu 18 nano, ddng nhét, cting.
5. Ché ph&m theo diém 1, trong d6 ché phdm nay 1a ché phém khu tra.

6. Ché phém theo diém 1, trong d6 lugng hoat chit dugc tao phic véi cac hat nam

trong khodng tir 0,01mg dén 300 mg hoat chit cho mot gam hat.
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FIG. 1A

FIG. 1B
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FIG. 2A

FIG. 2B
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FIG. 3

Pudng kinh [um]
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FIG. 4A

FIG. 4B
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FIG. 6
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FIG. 9
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FIG. 10
Lysozym dugc phan bé quada (pg) Lysozym dugc phan b8 quada (%)

Lop | cq Khong c6 6 Khong c6
bang Hydroxysomes™ | Hydroxysomes™ Hydroxysomes™ | Hydroxysomes™

1 7,210 pg 48,35 Hg 0,60% 4,03%

2 0,979 g 0,56 ug 0,08% 0,047%

3 0,284 ug 0,03 ug 0,02% 0,002%

4 0,100 pg 0,00 pg 0,01% 0,00

5 0,029 ug 0,00 pg 0,002% 0,00

6 0,024 ug 0,00 ug 0,002% 0,00°
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FIG. 11
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