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Abstract: Amorphous solid dispersion (ASD) formulation prepared by solvent-evaporation was
employed to enhance the apparent solubility of the poorly water-soluble drug ritonavir (RTV), a
BCS Class IV compound widely used in HIV therapy. This study investigated the influence of
polymeric excipients on ritonavir’s solid-state form, apparent solubility, and dissolution behavior in
ASDs prepared by the film casting—solvent evaporation. Thermal analysis and X-ray diffraction
examination (DSC, XRD) demonstrated a complete conversion of RTV from the crystalline to the
amorphous state in most formulations, except the formulation containing 50% Copovidone, where
total amorphization was not achieved. FTIR spectroscopy indicated non-covalent interactions
between RTV and polymers such as hydroxypropyl methylcellulose acetyl succinate (HPMCAS)
and hydroxypropyl methylcellulose phtalate (HPMCP). Among the screened polymers, HPMCAS
and Copovidone promoted the greatest improvement in apparent solubility, up to approximately 22-
to-30-fold relative to crystalline RTV. Dissolution testing results exhibited that formulations
containing HPMC P55, Eudragit L100-55 and Eudragit E100 provided superior drug release.
Increasing drug load in the ASD inversely influenced both the enhancement of apparent solubility
and the ability to sustain supersaturation; high drug fractions in the solid dispersion promoted phase
separation and surface precipitation of RTV, which impeded diffusion and reduced dissolution
performance. Intrinsic dissolution and diffusion assays underscore the critical role of polymer
selection in modulating molecular mobility and stabilizing the amorphous drug. Overall, findings in
this study provide a scientific basis for applying amorphous solid dispersion to improve dissolution
and enhance apparent solubility of ritonavir through appropriate polymer selection and drug loading
optimization.
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Khéo sat anh hudng cia ta duoc polyme dén mot sb dic tinh

cua h¢ phan tan ran chtra Ritonavir
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Tém tit: Bao ché hé phéan tan ran (HPTR) v6 dinh hinh 1a mot phuong phap hiéu qua dé cai thién
d6 hoa tan cta dugc chit it tan, nhd d6 c6 tiém nang lam ting sinh kha dung cua thudc. Ritonavir
(RTV) la duogc chét kém tan thudc nhom IV theo phan loai BSC, duoc sir dung phd bién trong diéu
tri HIV. Tang d6 hoa tan cua duoc chit 1a rat can thiét trong viéc dam bao sinh kha dung va hiéu
qua diéu trj cta thuéc. Muc tiéu ctia nghién ctru nay la khao sat anh hudng cua ta duoc polyme toi
dang thu hinh, d6 tan biéu kién, d6 hoa tan ciia RTV trong hé phan tan rin bao ché biang phuwong
phap trang phim — bay hoi dung méi. Két qua phén tich cdc mau hé phan tan rin bang DSC va XRD
cho thiy RTV duogc chuyén dang tir tinh thé sang v6 dinh hinh trong qué trinh bao ché. Phan tich
phé FTIR cho thdy c¢6 sy hinh thanh cac tuong tac phi hoa tri gitta dugc chit va cac polyme nhu
HPMC AS hay HPMC P. Trong sb cac polyme khao sat, Eudragit L100 va Copovidon thé hién kha
nang cai thién do tan biéu kién cua duoc chit tot nhét, co thé tang 1én tur 22 dén 30 14n so voi dang
tinh thé. Thir nghiém hoa tan cho thay cac hé sir dung HPMC P55, Eudragit L100-55 va Eudragit
E100 mang lai hiéu qua giai phong dugc chat vuot troi. Tang ty 16 duoc chat trong HPTR lam giam
hiéu qua ting do hoa tan va kha nang duy tri trang thai siéu bio hoa cua dugc chét. Két qua cua cac
thtr nghiém hoa tan ndi tai va hoa tan - khuéch tan d 1am rd vai trd quan trong cua polyme trong
viéc giam d6 linh dong phan tir ciia hé, tir d6 can tré qua trinh két tiia cta cac phan tir dugc chat.
Két qua nghién ctru cung cip co s khoa hoc cho viéc ing dung hé phan tan rén trong viéc cai thién
d0 tan, @6 hoa tan cia ritonavir.

Tir khoa: HE phan tan ran vo dinh hinh, Ritonavir, d tan biéu kién, téc d6 hoa tan ndi tai.

1. Giéi thigu

Ritonavir (RTV) 1a mét thudc diéu tri HIV
thudc nhom trc ché protease. Bén canh d6, RTV
con trc ché enzym CYP3A4 nén con sir dung
phdi hop voi cac thube khang HIV khac nhim
kéo dai thoi gian tac dung cta thude [1]. RTV
thudc nhom IV theo hé thong phan loai sinh duoc
hoc (BCS), c6 d¢ tan trong nudc kém va tinh
thAm qua mang sinh hoc thip nén sinh kha dung
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dudng udng thap [2]. Viéc 1am ting do hoa tan
cta dugc chit 1a can thiét dé dam bao sinh kha
dung cua thudc va hiéu qua diéu tri cua thude.
Céc bién phap duoc sir dung nham cai thién
d6 hoa tan nhu giam kich thudc tiéu phén, ding
chét dién hoat hodc tao phtrc, tao hé phéan tan rn
(HPTR),... [3]. Trong d0, bao ché hé phan tan rin
v6 dinh hinh 1a mét trong nhiing cach tiép can
hiéu qué nhét trong viéc ting d6 hoa tan va sinh
kha dung ctia cac dugc chat kém tan. O dang bao
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ché nay, cac dugc chit duge chuyén thanh dang
v0 dinh hinh ¢ mtrc nang lugng cao hon, nén dé
hoa tan vao dung dich hon va dac biét co thé lam
tang do tan biéu kién cta duoc chat. Tuy nhién,
dang bao ché nay gip thach thic vé do 6n dinh
1y hoa, dugc chit co thé bi tai két tinh hodc
chuyén dang thu hinh trong qua trinh bao quan
[4, 5]. Vi vay, viéc sit dung céc chét mang
polyme nhu PVP, HPMC, HPMC-AS dong vai
trd quan trong trong viéc 6n dinh trang thai vo
dinh hinh, ngan tai két tinh va duy tri trang thai
siéu bio hoa cua dugc chit [6].

Nghién ctru nay dugce thyc hién véi myc ti€u
bao ché dugc hé phan tan rén chira ritonavir bﬁng
phuong phép trang phim — bay hoi dung moi va
khao sat anh hudng ciia cac ta duge polyme dén
dic tinh 1y hoa cia hé phén tan ran. Cac dic tinh
chat lwong quan trong cua hé phan tan rin nhu
dang thu hinh cta duoc chét, d6 tan biéu kién, do
hoa tan ndi tai, kha ning hoa tan-khuéch tan qua
mang dugc danh gia bang cac phuong phap phan
tich hoa ly hién dai. Két qua ctia nghién ciru nay
cung cip cac thong tin hiru ich trong viéc phat
trién va dam bao sinh kha dung cua cac thude
chura ritonavir.

2. Nguyén vit liéu va phwong phap nghién ciru
2.1. Nguyén vat liéu

Ritonavir dat tiéu chuan USP, duoc san xuét
boi Hetero Labs Limited An D6. Cac ta dugc déu
dat tiéu chuan USP/NF, trong d6 Copovidon,
Eudragit E100, Eudragit L100 va Eudragit L.100-
55 ¢6 xuat xa tr Puc; Hydroxypropyl
methylcellulose acetat succinat (HPMCAS) va
hydroxypropyl methylcellulose phthalat 55
(HPMCP 55) dugc san xuat boi Shin-Etsu, Nhat;
polyvinylpyrrolidon (PVP K30) dugc mua tor My.

2.2. Phwong phap nghién cuu

2.2.1. Phuong phdp bdo ché HPTR

Heé phan tan rin gdm 2 thanh phan, duoc chat
RTV va chit mang polyme, duoc bao ché bing
phuong phap trang phim - bay hoi dung méi.
Quy mé bao ché 10 g/mé. Trude tién, RTV duoc

can theo cong thirc va hoa tan hoan toan trong
dung méi hitu co, str dung may khudy tir. Thém
tir tir polyme vao trong dung dich trén, két hop
khudy tron dén khi thu dugc hé phan tin dong
nhat. Duy tri khudy tron trong it nhat 1 gio dé
polyme truong no, hoa tan hoan toan, tao thanh
dung dich trong subt. Sau do, dan déu dung dich
d6 thanh 16p mong, déu trén phién kinh va bay
hoi dung moi bang cach théi khi nong (40-45
°C) dén khi tao thanh 16p mang mong kho, ran.
Mau dugc thu gom va tiép tuc sdy & 55 °C trong
thoi gian 6 gio, dén khi khdi lwong khong doi.
HPTR sau d6 dugc nghién thanh bdt min béng
chay cbi str, cho qua rdy phu hop va bao quan
trong 2 ti PE han kin, trong binh hiit 4m c6 chira
silicagel & nhiét d0 phong.

2.2.2. Phwong phdp xdc dinh do tan biéu kién
ctia dwoc chat

Xdc dinh d9 tan biéu kién cia dwoc chait
trong dung dich chira polyme: Dung micropipet
(loai 10 — 100 pL) nho chinh xac 20 pL dung
dich RTV 5 mg/ml trong ethanol 96% (DD1) két
hop khudy tir 300 vong/phut vao 50 mL dung
dich dém phosphat pH 6,8 chtra polyme c6 ndng
d6 0,5 mg/ml (DD2). Sau mdi lan nho, liy
khoang 1,5 mL dich va do d6 hap thu 4nh sang
tai budc song 350 nm (budc song ma RTV khong
hép thu), sau do tra lai dich vao céc. Tiép tuc
thém mau theo timg budc cho dén khi xuét hién
két tua lam dung dich duc. V& d6 thi phu thude
gitra do hép thu tai 350 nm va néng d6 dung dich
RTV. D6 tan biéu kién duoc xac dinh 1a n@)ng do
tuong (mg tai diém xuét hién thay d6i dot ngot
cua mat do quang do hién tugng tan xa anh sang
khi tiia bat dau hinh thanh.

Xdc dinh dé tan biéu kién ciia duoc chat khi
dege phén tan ciing polyme: Chuan bj dung dich
chira ddng thoi RTV va polyme trong ethanol
96% c6 nong d6 lan luot 1a 5 mg/ml va 20 mg/ml
(DD3). Sau d6, tién hanh twong ty nhu thi
nghiém trén nhung s€ nho dung dich RTV co
chtra polyme vao 100 mL dung dich dém
phosphat pH 6,8 (DD4).

Xac dinh d tan biéu kién cua duoc chat khi
khéng c6 polyme: Tién hanh nhé dung dich DD1
vao dung dich d¢m DD4, sau d6 lam tuong tu
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nhu phuwong phap xac dinh do tan biéu kién cua
dugc chat trong dung dich chira polyme.

2.2.3. Phwong phdp dinh lwong RTV bang
sdc ky long hiéu nang cao

Diéu kién phan tich sic ky dugc tham khao
tir Duoc dién My [7], c6 diéu chinh dé phu hop
v6i diéu kién phong thi nghiém. Mau dugc phan
tich trén hé thong HPLC Agilent 1200 Series
(Agilent Technologies, Puc) duoc trang bi
detector DAD va hé théng tiém mau tu dong. Cot
sdc ky duoc st dung 1a loai ¢t GL Sciences C18
(4,6 X 150 mm, 5 pm). Tin hi¢u phén tich duoc
phat hién bang detector UV & bude song 215 nm.
Pha dong chay séc ky 1a hdn hop dém phosphat
pH 6,0: acetonitril (30:70, v/v). Quy trinh phan
tich dugc thyuc hién voi cac thong so: toc do dong
1 mL/phut, ché do rira giai ddng dong, thé tich
tiém mau 10 L.

2.2.4. Phuong phap danh gia do hoa tan

Do hoa tan ctia cac mau duoc danh gia trén
hé thdng thir hoa tan (RC-6, Trung Québc) su
dung canh khudy. Cac théng sb thir hoa tan: toc
d6 khudy 100 vong/phat, méi truong hoa tan:
500 mL dung dich dém phosphat pH 6,8 (riéng
v6i HPTR chtra polyme Eudragit E100 st dung
moi trudng pH 1,2), nhiét do: 37,0 + 0,5 °C. Mau
thir 14 mau bot chira lugng dugc chit tuong
duong 25 mg RTV; tai céc thoi diém nhat dinh 5
phut, 10 phut, 20 phat, 30 phat, 45 phat, 60 pht,
90 phut; hut 5,0 mL dich hoa tan dé dinh lugng
bang HPLC, dong thoi bd sung 5,0 mL méi
truong moi vao moi cdc thir hoa tan. Ty 18 RTV
d3 hoa tan tai thoi diém thir i (% RTV hoa tan)
theo cong thic:

%RTYV hoa tan = (500. C; + 5. Z ic ) %

Trong do6: C; la n@)r}g dé RTV trong moi
truong hoa tan tai thoi di€m i (pg/mL); m 14 tong
khoi luong RTV trong mau thir hoa tan (pg).

2.2.5. Phuong phap thir do hoa tan noi tai

Tién hélnh thir 40 hoa tan noi tai trén hé tl}éng
thir hoa tan bang canh khuay voi cac thong so6 thur
hoa tan giong phuong phap danh gia d6 hoa tan.
Mau thtr 1a 200 mg bot HPTR hodc bot dugc chat
dugc nén thanh vién hinh try duong kinh 9 mm

voi lue ¢b dinh 2000 N, st dung méy nén thuy
lyc. Vién nén sau d6 duoc dit trong gia gitr mau
¢ ctra s6, ddm bao chi bé mat hinh tron duong
kinh 9 mm tiép xtic v&i méi truong hoa tan (dung
dich dém phosphat pH 6,8 chtta 0,3% Tween).
Nho @6, dién tich tiép xuc cda vién v6éi moi
truong hoa tan ludn ¢ dinh, twong tng vai dién
tich hinh tron dudng kinh 9 mm. Tai céc thoi
diém xéc dinh, dich hoa tan duoc hut ra, loc, pha
lodng (néu can) va phan tich bang HPLC.

Lugng RTV di hoa tan tai thoi diém thy i
(Xi) dugc xac dinh theo cong thuc:

Xi=500.Ci+5. X2 G

Trong do: X; 1a lugng RTV hoa tan & thoi
diém i (mg); C:1a ndng do RTV trong moi truong
thir hoa tai thoi diém thir i (mg/mL);

2.2.6. Phwong phdp thir hoa tan — khuéch tan
trén thiét bi khuéch tan ngang

Mo hinh thir khuéch tan ngang bang thiét bi
side-by-side diffusion dung dé danh gia dong
thoi quéa trinh hoa tan va khuéch tan cua duoc
chat qua mang, twong ty co ché hip thu thudc tai
dudng tiéu hoa. Thiét bi thir khuéch tan side-by-
side gdbm khoang cho va khoang nhan dugc ngin
cach boi mang PTFE 0,2 pm. Mo6i truong khoang
cho la dung dich dém phosphat pH 6,8 va moi
truong khoang nhén la dung dich dém pH 6,8
chtra 0,3% Tween 80 (riéng hé Eudragit E100
dung dung dich HC1 0,1N pH 1,2).

Thi nghiém duoc thuc hién véi téc d6 khudy
duy tri & 200 vong/phut cho cé hai khoang, nhiét
d6 thi nghiém 1a 37,0 + 0,5 °C. Mbi khoang chira
4 mL moi truong, khoang cho chira bot phan tan
ran tuong dwong 4 mg ritonavir.

Tai cac thoi diém 5, 15, 30, 60, 90 va 150
phut; hit 0,3 mL dich tai khoang nhan dé dinh
lugng bang HPLC, dong thoi bo sung ngay
lwong mdi truong tuong tng. Luong duoc chit
khuéch tan qua mang tai timg thoi diém duoc
tinh theo cong thirc:

Xi=4.Ci+03. 3124 ¢

Trong d6: X; 1a lwong RTV khuéch tan qua
mang & thoi diém i (ug); Ci 12 nong do RTV
trong khoang nhan tai thoi diém thir i (pg/mL);
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2.2.7. Phuong phdp khdo sat HPTR bang
kinh hién vi

Trong qua trinh tao HPTR, lay khoang 50 pL
dung dich chira duge chit va polyme d hoa tan
hoan toan trong dung méi, nho 1én phién kinh va
dan mong. Sau do, mau duoc lam bay hoi dung
moi bang cach thdi gio nong, 1oi tlep tuc sdy kho
trong ta sy tinh véi diéu kién say glong voi qué
trinh bao ché HPTR. Tai cac thoi diém xac dinh,
mau duoc soi trén kinh hién vi két ndi véi camera
Eclipse Ci — L (Nikon, Nhat Ban), vdi d6 phong
dai phu hop.

2.2.8. Phuong phdp nhiét luong quét vi sai
(DSC)

Phan tich nhiét cia cac mau duoc khao sat
bang phuong phap nhiét luong quét vi sai sir
dung thiét bj DSC StarSystem (Mettler Toledo,
Thuy si). Trude khi phéan tich, mau duoc nghién
nhe nhang thanh bot, tranh lam thay doi dang thu
hinh ctia mau. Can chinh x4c mot luong mau
tuong tmg khoang 3 — 5 mg RTV, sau d6 dat vao
dia nhom, ¢p han nap, duc 16 va gia nhiét dén 200
°C v6i tée d6 10 °C/phut. Khi N, duoc sir dung
lam khi quét v6i téc d6 dong 30 mL/phit va toe
dd gia nhiét dugc duy tri & 10 °C/phit.

2.2.9. Phuong phdp quang phé hong ngoai
bién doi Fourier

Can lugng mau tuong ung khoang 3-5 mg
RTV dugc dit 1én ctra s6 phan xa toan phan trén
module QTR-10 cta hé thong quét phd hong
ngoai Affinity-IS FT-IR (Shimadzu, Nhat). Nén
mau 1én mit ctra sd bang cach didu chinh ha can
nén mau cua thiét bi dén ngudng téi da. Thuc
hién do phd hong ngoai ciia cic mau HPTR va
nguyén liéu trong dai sb song 4000-400 cm® 1 do
phan giai 4 cm’! , quét. phd 20 lan va lay gié tri
trung binh cho mdi méu do, téc d6 quay guong
o murc 2,8.

2.2.10. Phwong phdp nhiéu xa tia X (XRD)

Phan tich XRD duoc thuce hién trén hé théng
nhiéu xa D8 Advance (Bruker, Ptrc) ¢ 25 °C, do
phan giai 0,020°, gbc quét 20 tir 5° dén 60° véi
tbc do quét 0,020%/gidy. Mau bot duoc dan déu
va ép 1én dia chira truée khi dit vao budng do.
Trong qua trinh phén tich, miu dugc chiéu tia X

va ghi nhan cuong do nhiéu xa tai céc gbc 20
khac nhau.

2.3. Phuwong phdp xir Iy 56 liéu
S6 liéu duge tinh toan trén ph?m mém
Microsoft Excel. Két qua duoc trinh bay dudi

dang gia tri trung binh kém d6 1éch chuén (TB £
SD).

3. Két qua nghién ctru va ban luin
3.1. B¢ tan biéu kiéen cua ritonavir

Két qua do tan biéu kién cua RTV vdi cac
polyme duogc thé hién ¢ Bang 1.

Bang 1. Két qua x4c dinh d tan biéu kién
cua duoc chat

Do tan biéu kién (ug/mL)
TT | Loaipolyme |Polyme/mdi [Polyme dong
trudng hoa tan
1 Eudragit L100 36,0 27,0
2 | Eudragit L100-55 28,0 28,0
3 PVP K30 32,0 32,0
4 Copovidon 38,7 27,0
5 HPMCAS-M 33,0 34,0
6 HPMC P55 32,0 30,0

Két qua tir Bang 1 cho thdy, do tan biéu kién
cua RTV trong dung dich d¢m phosphat pH 6,8
chua polyme dat 28,0-38,7 ug/mL tang tor 22
dén 30 lan so véi do tan can bang ciia RTV dang
tinh thé 1a 1,25 pg/mL; gia tri tham chiéu do
Anand va cong sy bdo cao 1a 4,45 £ 0,33 pg/mL
[8]. P9 tan vo dinh hinh cia RTV khi khong co
polyme 1a 36 pg/mL, cac nghién clru trudc do
ciing cho thay khi ¢6 polyme, d6 tan v6 dinh hinh
dat to 27-37 pg/ml [6, 8]. Trong cac polyme
khao sat, Copovidon (38,7 pug/ml) va Eudragit
L100 (36,0 pg/ml) 1a hai polyme thé hién kha
nang cai thién d¢ tan biéu kién ctia RTV cao nhat
va gin v6i gid tri trong duong do tan vo dinh
hinh khi c6 mit polyme. Diéu nay cho thiy, do
tan biéu kién khi sir dung polyme & nong do nay
khong cao hon dang ké so voi do tan biéu kién
ctiia RTV khi khong c6 polyme. Piéu d6 ching
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t6 viéc ting do tan biéu kién chu yéu dén tir dang
v6 dinh hinh, con polyme khong 1am tang d6 tan
biéu kién cua duoc chét, ma polyme thé hién kha
nang trc ché qua trinh két tinh hodc twong tac tot
v6i duge chat nham duy tri trang thai siéu bio
hoa ctia dung dich.

Do tan biéu kién ctia RTV khi dua dong thoi
polyme va dugc chit vao dung dich dém ndm
trong khoang 27 — 34 ng/ml, tang 1én so voi dang
tinh thé (1,25 pg/mL) nhung thip hon so véi
phuong phap dua dugc chét vao dung dich méi
trudng chira polyme (Hinh 1). Didu nay co thé
do khi thém ddng thoi duoc chat va polyme vao
hé dém, nong do polyme giam manh khi tiép xuc
voi moi truong hoa tan. Nong do cua polyme
trong moi truong hoa tan thap hon rat nhiéu so
v6i truong hop cho dung dich dugc chit vao moi
truong chira polyme. Didu d6 dan dén tuong tac
phi héa trj giita dugc chét va polyme giam manh.
Khi thém tir tir duge chét vao dung dich polyme,
ndng do polyme cao duoc duy tri trong sudt qué
trinh. Qua d6, cho thdy kha ning tic ché két tinh
ctia polyme phu thudc vao ndng d6 polyme duoc
duy tri trong moi truong hoa tan.

0,08
0,06

Mat d6 quang
=
e

0,02

0 A 1
23 025 27 29 31 33 35 37 39 41 43
Néng o (ug/ml)
RTV/Covopidon vao moi truong pH 6.8
~-RTV vao méi truong pH 6.8 chita Copovidon
+Dung dich RTV vao méi truong pH 6,8

Hinh 1. D4 thi minh hoa cach x4c dinh d6 tan biéu
kién ciia RTV & cac diéu kién khac nhau.

3.2. Bao ché va déanh gia cdc ddc tinh 1y héa
cua HPTR

Céc hé phan tan ran chira 50% duoc chét
ritonavir duge bao ché bang phuwong phép trang
phim - bay hoi dung méi véi cac loai chit mang
polyme khac nhau bao gdm: Eudragit E100,
Eudragit L100, Eudragit L.100-55, HPMCAS-M,
HPMC P55, PVP K30 va Copovidon, dugc ky
hiéu lan luot 12 E100, L100, L100-55, AS, P55,

PVP va PL. Dbi v6i chit mang Copovidon, hé
phén tan rin duoc bao ché véi 4 ty 1€ dugc chét
la 10%, 20%, 30%, 50% vdi cac ky hiéu PL10,
PL20, PL30 va PL50.

Céc méu dung dich trang phim chtra dong
thoi polyme va duogc chit déu 1a cac chit long,
nhét, trong sudt, d& dang trang thanh 16p mong
trén phién kinh. Sau khi bay hoi dung méi, cac
mau thu duoc déu co dang mang mong dong
nhit, trong sudt, co thé tach khoi phién kinh bang
ban cao inox. Khi da sdy loai hét dung méi, cac
hé phan tan ran thu duoc déu & dang cac phién
phim gion, d& nghién thanh bot min.

Hinh 2. Hinh 4nh cic miu HPTR soi bang kinh hién
vi vat kinh x10 tai thoi diém: A: Ban dau;
B:Sau 3 tué‘m; C: Sau 6 tuan.

Céc mau HPTR dugc dan méng trén phién
kinh va dugc quan sat theo thoi gian nham danh
gi4 anh hudng cua thanh phan cong thirc dén sy
xuét hién tinh thé trong qua trinh bao quan & diéu
kién d¢ am thap (trong lo kin chua silicagel, do
4m < 5%). Dya vao hinh anh cic mau HPTR soi
bang kinh hién vi & Hinh 2, ta thay thoi diém ban
dAu, hau hét cac mau HPTR déu chua xuit hién
tinh thé, ngoai trir mau PL50 va E100 xuét hién
céc tinh thé nho. Sau 3 tuln, cic mau L100,
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L100-55, P55 khong c6 su xuét hién ciia tinh thé
trén vi trudng quan sat, trong khi cac mau E100
va AS déu c6 tinh thé méi xuét hién. Déi véi
mau, PVP su két tinh dién ra manh v6i mat do
tinh thé cao va bat dau c6 diu hiéu tach pha. Sau
6 tuan, mau L100, L100-55, P55 chi c6 it tinh thé
va nho, ching t6 kha ning e ché két tinh cua
céc polyme tuwong tng tét; nguoc lai, mau E100
va AS tang méat d6 tinh thé, con mau PVP ¢6 su
két tinh nhidu nhét, tinh thé 16n, day dic va su
tach pha rd rang. Ching td, PVP c6 kha nang trc
ché két tinh kém nhat, trong khi cac mau L100,
L100-55, P55 han ché viéc tai két tinh gitip duy
tri trang thai v6 dinh hinh. Su két tinh lai va toc
d6 két tinh lai duoc quyet dinh béi cac yeu td: do
tan ctia duoc chat trong polyme, mat d phan tir
chat tan va kha ning han ché d6 linh dong phan
tlr trong moi truong ran (dong bang phan tir).

Dbi v6i cac mau ¢ cung chat mang nhung
ty 1¢ khac nhau thi cac mau co ty 1é dugc chét
thip (miu dung Copovidon 10% va 20% duoc
chat, PL10 va PL20) déu khong quan sat thiy
tinh thé hogc réat it tinh thé véi kich thudc nho
khoang 20 pm sau 6 tudn. Mau c6 ty 18 dugc chat
cao (PL50) c6 nhiéu tinh thé nho, trai rong khap
vi trudong, mat do va kich thudc ting dan theo
thoi gian. Két qua thu dwoc cho thiy ring ty 18
duoc chat quyét dinh dén su két tinh/két toa lai
ctia dugc chat. Chat mang Copovidon chi phu
hop dé bao ché cac hé phan tan rin vo dinh hinh
¢6 ty 1& duge chat dudi 50% ma it c6 sy tai két
tinh, diéu nay goi y rang ham luong polyme cao
trong hé phén tan ran co thé gbp phan wrc ché qua
trinh két tinh cua dugc chat, giup duy tri trang
thai vo dinh hinh trong diéu kién bao quan.

3.3. Dang thu hinh cua ritonavir

Trén gian d6 phan tich nhiét (Hinh 3) cho
thay mau nguyén li€u RTV ¢6 mot pic thu nhiét
sic nhon duy nhat & 125 °C tuong Umg v6i sy
nong chay cua RTV, goi y rang nguyén li€u ban
dau ton tai & dang tinh thé. Piéu nay duoc khang
dinh bang su bién mat cuia pic nong chay trén
gian dd nhiét cia mau RTV vé dinh hinh (miu
dugc tao thanh bang cach 1am néng chay nguyén
liéu, sau d6 lam lanh d6t ngot trong thiét bi phan
tich DSC). Cac mau HPTR chira RTV déu khong

¢6 pic thu nhiét trén gian do, chimg t6 RTV ¢o
thé da chuyén tir trang thai tinh thé sang trang
thai vé dinh hinh hodac RTV da dugc hoa tan
trong cbt polyme. Tuy nhién, khac vé6i gian do
nhiét cia RTV nguyén liu, trén gian do nhiét
cua mau RTV vo dinh hinh va cac mdu HPTR
déu co budc thay ddi nhiét dung & cac nhiét do
khac nhau (tir khoang 60 °C dén 120 °C), twong
g voi nhiét do chuyén thé thiy tinh (Tg) cua
mau. Cac mau HPTR déu c6 Tg cao hon so véi
Tg cia mau RTV vé dinh hinh (khoang 40 °C),
ching t6 polyme lam tang Tg cua RTV. Cung
mot chat mang Copovidon, khi ty 1& dugc chat
giam thi Tg ctia hé ting theo nguyén tic Golden-
Taylor.

my. Ty + my. Ty,

my + m,

Trong d6, m; va T 1a khdi lwong va Tg ciia
dugc chat; my va Ty 1a khoi lugng va Tg clia chat
mang polyme.

Sy tang Tg clia cac mau HPTR sé& lam giam
d6 linh dong cua cac phan tir RTV tu do phan tan
trong h¢, nhd d6 lam chdm qua trinh két tinh lai
va tang d6 6n dinh ciia HPTR trong qua trinh bao
quan. Khoang cach gitta Tg cua hé va nhiét dd bao
quan cang 16n, nguy co va tc do két tinh lai ciia
duoc chét trong qué trinh bao quan cang giam.

Tg =

RTVNL1

N RTVNL2

EXO

PL50
AS

E100
0.5 wg'! L100

Hinh 3. Phd quét nhiét vi sai ciia mau ritonavir
nguyén liéu va cac mau HPTR.

Trang thai da hinh ctia RTV trong cic mau
HPTR ciing dugc danh gia thong qua phd nhidu
xa tia X (XRD). Trén phd nhiéu xa tia X (Hinh
4) cia mau RTV nguyén liéu c6 cac pic nhiéu xa
hep, sdc nhon dac trung, cho thay RTV ton tai o
dang tinh thé. Pho nhiéu xa dd cua cac mau AS
va L100-55 khong c6 cac pic ma xuat hién dai
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nhidu trai rong, ching t6 cac HPTR nay ton tai &
dang vo dinh hinh hay RTV di chuyén sang
trang thai vo dinh hinh phén tan trong chit mang
v6 dinh hinh. Nhidu xa dd cia mau PL50 (RTV
chiém 50%) van con cac pic dic trung cua tinh
thé RTV nhung c¢6 cudng d6 yéu hon, chiing t6
mot phﬁn RTV trong h¢ ton tai & dang tinh thé.
Cung chat mang Copovidon nhung ty 1& duoc
chat thap hon (10% va 30%), khong phat hién
dugc bt ky pic nhidu xa nao trén phd nhiéu xa
cua cac mau HPTR nay, chung t6 RTV da
chuyén hoan toan sang dang v6 dinh hinh. Tuy
khong 1 rang, phd nhidu xa ciia mau E100 van
con déu hiéu cta mot sd pic nhiéu xa, ching to
mot phﬁn nho RTV van ton tai & dang tinh thé,
diéu nay khong phat hién duoc bing phuong
phap quét nhiét vi sai DSC.

Lin (Cps)

5 10 15 20 25 30 35 10 45 50 55 60
2-Theta (°)

Hinh 4. Ph nhidu xa tia X cua mau Ritonavir
nguyén liéu va cac mau HPTR.

Nhin chung, hai phuong phap XRD va DSC
déu cho thay RTV chuyén tir dang tinh thé sang
dang v6 dinh hinh & hau hét cac mau HPTR. Tuy
nhién, phuong phap XRD c6 thé phat hién cac
dinh nhidu xa ma DSC khéng phét hién duoc. Vi
du, cac mau PL50 va E100 khong thdy dinh thu
nhiét dic trung trén pho DSC trong khi XRD van
ghi nhén cac dinh nhidu xa, cho thiy ton tai pha
tinh thé. Nguyén nhén c6 thé do trong qué trinh
DSC, mau bi gia nhiét, khién polyme chay ra va
hoa tan tinh thé trudc khi tinh thé kip nong chay,
lam mat tin hiéu thu nhiét dac trung. Trong khi
d6, XRD khong gia nhiét nén van ghi nhan tin
hiéu nhiéu xa tir pha tinh thé. Ngoai ra, ty 1& cia

dugc chét dang tinh thé trong hdn hop co thé rat
thap, nam dudi gidi han phat hién nhiét cua DSC.

3.4. Twong tdc dwoc chat - polyme

Trong nghién ctru nay, phd FTIR dugc dung
dé xac dinh kha ning twong tac phan tir giita
dugc chét va polyme, ma khong di sdu vao phan
tich cdu tric cta cac chat. Két qua phan tich phd
FTIR (Hinh 5) cho thiy pho FTIR cua nguyén
liu c6 sy khac nhau nhat dinh so véi phd cua
mot s6 HPTR va giita cac HPTR. Pho FTIR cia
nguyén liéu RTV c¢6 méot dai hép thu manh trong
khoang s song 3600-3100 cm™, dic trung cho
céc nhom amin bac nhat va nhém OH trong phan
tur. Pay la cac nhoém chic c6 kha nang tham gia
lién két hydro va twong tac phi hoa tri v6i cac
chat khac. Trén pho do cia HPTR voi polyme
Copovidon va Eudragit E100, c6 thé thiy hau
nhu khong co sy thay dbi cua phd FTIR & ving
s6 song 3600-3100 cm™, chimg t6 khong co
hoic ¢6 véi lyc tuong tac khong dang ké lién két
hydro hoac cac tuong tac phi hoa tri clia cac
nhom -NH hodc -OH trong phan tir RTV véi cac
chat mang polyme. Nguoc lai, trén phd FTIR cia
cac hé phan tan rin c6 polyme la HPMCAS,
HPMCP 55 va Eudragit L100-55 (cac polyme c6
nhom chirc carbonyl) gan nhu mat han tin hiéu
hap thy hdng ngoai & khoang s song nay. Piéu d6
goi ¥ ring cac nguyén tir H cta cac nhom chire -
NH va -OH d4 tao lién két hydro vé6i cic nhém
churc carbonyl cua phén tir cac polyme trén.

—RTV
PL30
E100

e e, R 4 A \ /; —1100-55

[ A \ M &

AN N \‘!"‘4 W (',’ ! —P55
/ " —AS

100%

T%

4300 3800 3300 2800 2300 1800 1300 800 300

$6 song (cm?)

Hinh 5. Phd FTIR cta cdc miu HPTR va RTV
nguyén li¢u.
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3.5. Anh huong cua polyme dén dj hoa tan cia
dwoc chat tw HPTR

D6 thi hoa tan (Hinh 6) va hoa tan-khuéch
tan (Hinh 7) cho thiy viéc sir dung ta duoc
polyme gitp cai thién dang ké kha ning giai
phong dugc chét bing cach tao ra va duy tri trang
thai siéu bao hoa so voi RTV nguyén li¢u. Do
hoa tan ctia cac mau duge thé hién tai Hinh 6 cho
thy, cac mau hé HPTR sir dung polyme HPMC
P55, Eudragit E100, L100 va L100-55 c6 su cai
thién rd rét nhat vé ca téc do va mic do giai
phong. Cu thé, mdu HPMC P55 va Eudragit
E100 dat ty 1¢ giai phong cao nhit, khoang 55 -

60% sau 90 phut, cao gap 8 lan so Iy mau
ritonavir nguyén liéu. Tiép theo 1 cac mau L100
va L100-55 véi ty 1¢ giai phong dat tir 40% dén
50%, gp khoang 6 lan so véi dugc chat ban dau.
Nguoc lai, cac mau HPMCAS (AS) va PL50
(Copovidon 50%) ndm & murc rat thip, chi dat
khoang 9% sau 90 phut, tuong duong voi RTV
nguyén liéu. Khi quan sat cic mau AS va PL50
trong qué trinh hoa tan, thiy rang c6 hién tuong
két tu va vén cuc cia cac tiéu phan HPTR. Hién
tugng nay lam dién tich bé mit tiép xuc cua
HPTR va méi truong hoa tan giam nhiéu lan, do
d6 lam cham tdc d6 hoa tan cua cic mau nay.

60

50
=-PL50
L100-55
L100
E100
—PVP
—P55
| —RTVNL
e
D¢ tan/pH 6.8

% RTV giai phong
w2 w a
=} (=] =]

5

f—t—1
0 G
0 10 20 30 40 50 60 70 80 90
Théi gian (phit)

Hinh 6. D4 thi biéu dién do hoa tan cia RTV trong
cac polyme khac nhau theo thoi gian trong moi
truong dém phosphat pH 6,8 va HC1 pH 1,2 (n=3).
Puong mau do (d6 tan/pH 6,8) thé hién do tan bao
hoa ctia dugc chat RTV & pH 6,8.

Ket qua danh gia kha nang hoa tan - khuéch
tan ndi tiép cia cac mau bang thiét bi Side-By-
Side duoc trinh bay trong Hinh 7. Két qua thi
nghiém cho théy, sau 150 phut, mau E100 c6 két

qua hoa tan — khuéch tan RTV vuot xa cac mau
con lai voi luong duge chat khuéch tan qua mang
dat 145 pg. Diéu nay duoc giai thich do RTV tan
t6t trong moi trudng acid, nén mau thir E100 véi
mdi truong hoa tan 1a dung dich HCI c6 pH 1,2
s& co ndng do RTV tu do trong méi trudng hoa
tan rat cao, dan dén kha ning khuéch tan qua
mang cia RTV vuot trdi so vdi cac mau khac
(déu thir & moi truong hoa tan pH 6,8, 1a moi
truong RTV rat it tan).

25
~PL50

)
S20 L100
= )
k]
) L100-55
€15 -5
=
: __—} —AS
E 10 ,///
g Sl S M
R ==
2T =t ——f——— ~PVP
g =
9 L RTV NI
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Thoi gian (phiit)

Hinh 7. D) thi biéu dién kha ning hoa tan — khuéch
tan theo thoi gian cia RTV tir cAc mau chira polyme
khéc nhau theo thoi gian trong moi truong dém pH
6,8 va HCI pH 1,2 (n=3).

Cac mau HPTR L100-55 va L100 c6 luong
dugc chat khuéch tan qua mang dat khoang 23
ug sau 150 phut, cao gip ba 1an ritonavir nguyén
liéu (dat 8,43 ug). Mau PVP va P55 c6 lugng
dugc chat khuéch tan qua mang cao hon so véi
mau RTV nguyén liéu, dat khoang 11 pg. Céc
méu AS va PL50 c6 d6 hoa tan — khuéch tan thap
nhit va thap hon miu nguyén liéu, chi dat 5-7
pg. Nhin chung, xu hudéng anh hudéng cua
polyme trong phép thir hoa tan — khuéch tan
gidng voi két qua khi thir hoa tan thong thuong.

3.6. Anh huong cua ty 1é duoc chit dén dé hoa
tan cua HPTR

Qua trinh hoa tan ctia cac mau HPTR dién ra
nhanh khi cdc mau c6 ty 1& dugc chét thap nhung
bi giam khi ty 1& dugc chét cao. Didu nay duoc
thé hién 15 trong Hinh 8, biéu dién phin trim
RTV duogc giai phong theo thoi gian. Quan sat
dd thi, cho tha"iy mau PL10 van c6 do hoa tan cao
nhit khi dat ty 1¢ giai phéng hon 60% sau 90
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phut, cao gap 8,5 lan so v6i mau nguyén liéu. Do
hoa tan giam khi tang ty 1¢ dugc chat trong hé
phén tan ran, véi mau PL20 dat khoang 22% va
PL50 chi dat khoang 9% sau 90 phut. Nguyén
nhan gitip mau tai lugng thap (PL10) dat két qua
t6t 1a do polyme hoa tan nhanh di kéo theo duoc
chat vao dung dich theo co ché giai phong dong
tan. Su giai phong dong thoi nay g0l ¥ rang co
su ton tai ciia twong tac gitra duoc chat ky nude
va polyme ua nudc, cac tuong tac nay duoc duy
tri trong qua trinh hydrat hoa va giai phdng dugc
chét 1am can tré qua trinh AAPS dan dén su giai
phong ddng thoi cua duoc chét va polyme.
Nguoc lai, & cac mau tai luong cao (30—-50%),
hién tugng tach pha vo dinh hinh — v6 dinh hinh
dé xay ra, tao néng do duge chét 1on trén bé mit
tiéu phan. Lép bé mat giau dugc chat nay nhanh
chong két tinh lai hodc tao thanh 16p vé ky nudc,
dong vai trd rao can vat Iy ngan nudc xam nhap
va can trd polyme hoa tan. Ty 1& dugc chat 10%
dugc xac dinh 1a ty 1& t6i wu dé duy tri trang thai
sidu bido hoa va t6i da hoa kha ning giai phong
RTV.

~—PL10

a
=]
|

— PL20

w
=)

3

PL30

% RTV giai phong
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Hinh 8. P hoa tan ctia RTV tir cac mau c6 tai luong
duogc chat khac nhau trong méi trudng dém phosphat
pH 6,8 (n=3).

Hinh 9 cho thy kha ning khuéch tan RTV
thi mau PL10 c6 hiéu qua khuéch tan RTV cao
nhit (khoang 20 pg) va mau chira 50% dugc chat
thi c6 kha ning khuéch tan (khoang 5 pg) thap
hon ca RTV nguyén li¢u (khoang 7 pg) sau 150
phiit. Két qua nay goi y rang, lugng RTV khuéch
tan qua mang phu thudc vao kha nang hoa tan
trong khoang cho. Mau chra 10% duoc chat
(PL10) dat trang thai si€u bao hoa cao hon nén
tao ra luc khuéch tan 16n hon dan t6i luong thudc

khuéch tdn qua mang 13 cao nhat. Ngoai ra, mau
¢6 ti 18 dugc chat thép khong ngan can su hoa tan
cua polyme trong méi truong nhd d6 duy tri
gradient ndng d6 giita hai bén mang 1am tang quéa
trinh khuéch tan. Nguoc lai, ¢ cac mau c6 ty &
duoc chét cao co thé g?m véi gioi han d6 tan ctia
polyme, lam ting nguy co tach pha v6 dinh hinh
— v6 dinh hinh ngdn can sy giai phong dong thoi
dugc chét va polyme.
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Hinh 9. D) thi biéu dién kha ning hoa tan-khuéch
tan ciia RTV theo thoi gian ciia 5 miu véi tai
lwong dugc chat khac nhau trong dém phosphat
pH 6,8 (n=3).

3.7. Bé hoa tan néi tai cua HPTR

Tbc d6 hoa tan ndi tai (IDR) 14 toc d6 hoa tan
ctia mot hoat chét tinh khiét khi duoc nén thanh
vién dué6i diéu kién dién tich bé mat tiép xac
khong d6i. IDR phan anh tryc tiép dong hoc hoa
tan cia HPTR ma khong bi anh hudng baoi kich
thudc tiéu phan. Luong dugc chét hoa tan tich
lity trén moi don vi dién tich bé mat vién nén
dugc biéu dién theo thoi gian. Sau d6, thuc hién
h01 quy tuyén tinh va IDR duoc xac dinh tir hé
sd goc cua duong hdi quy, biéu thi khdi lwong
chat hoa tan trén don vi thoi gian va trén don vi
dién tich bé tiép xuc [9-11]. Két qua danh gia toc
d6 hoa tan ndi tai RTV theo thoi gian dugc thé
hién & Hinh 10.

Két qua tir Hinh 10 cho thay su khéc biét rd
rét vé kha nang giai phong ritonavir gilta cac h¢
phan tan ran. Mau E100 ¢ hé sé goc cao nhét
(0,5993) gap khoang 11 lan so véi miu RTV
nguyén liéu (0,0522), tiép theo 1a mau L100-55
va P55. Lugng RTV giai phong trong mau E100
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cao nhat (~88,5 mg), tiép theo 1a mau L155 va
P55 v6i mirc giai phong khoang 70 mg, cao gap
20 14n so véi RTV nguyén liéu (6,91 mg). Két
quéa ndy goi y rang, cic polyme phan tin nhanh
trong moi trudng nén giup cho luong dugc chat

giai phong ban dau cao, ngoai ra, cac polyme con
gitp phan tan RTV ¢ dang v6 dinh hinh, tang
néng dd cuc bo va tao dung dich si€u bao hoa.
Hon nita, nhd mang ludi polyme trc ché tai két tinh
va kéo dai thoi gian duy tri trang thai vo dinh hinh.

Méu IDR
(mg.min"-1.cm*-2)
PL10 0,0927
90,00 PL20 0.1599
PL30 0,0623
PL30 0.0411
80,00 E100 0,5635
L155 0,5993
L1100 02495
70.00 | pypk3o 0,1893
- P53 03508
E" 60.00 AS 0,0250
= RTV NL 0.0522
o0
3
= 50,00
-9
é" 40,00
-
2 30,00
B
=
€ 20,00
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Hinh 10. D6 thi biéu dién téc do hoa tan noi tai cia RTV tir mau nguyén liéu va cac mau HPTR chira thanh phan
khac nhau. Hinh nhé phia trai thé hién toc d6 hoa tan ndi tai (hé s6 goc ciia dudng bi€u dién khoi lugng RTV da
hoa tan theo thoi gian, chi tinh & phan tuyén tinh).

Cac mau HPTR PL50 va AS c6 téc d9 hoa
tan thap hon ca RTV nguyén liéu véi hé sé goc
lan luot 14 0,0411 va 0,0250. Luogng hoa tan sau
120 phut cia mau PL50 va AS lan luot 1a 5,49
mg; 4,02 mg. Trong khi hoa tan, c6 hién tugng
truong nd va von cuc & mau PL50 va AS khi tiép
xUc voi moi truong hoa tan, tao phirc hop polyme
— dugc chit hinh thanh trén bé mit, din dén ngin
can dugc chat duge hoa tan ra moi truong.

Mau PL10 va PL20 cho thiy toc d6 va muc
d6 giai phong tt hon so voi mau PL30, PL50. O
ty 1& dugc chat thap, kha niang gidi phong cua
HPTR phu thudc vao téc do hoa tan ctia polyme.
Khi polyme tiép xuc v6i mdi truong hoa tan,
polyme dé dang hoa tan, mang theo cac phan tir
dugc chét vao dung dich, giup ting kha nang giai

phong RTV va duy tri trang thai siéu bao hoa
trong dung dich. Tuy nhién, khi ting ndng do
duoc chét, ton tai su canh tranh gilta qua trinh
hoa tan va sy tach pha trong qua trinh hydrat hoa,
trong khi d6 qua trinh tach pha trd thanh budc
gidi han ¢ ham lugng dugc chét cao, dan dén su
giai phong khong dong thoi cta duge chat va
polyme lam giam tdc do va mirc d6 hoa tan. Khi
tiép xtic v6i méi truong, RTV & bé mit c6 xu
hudng két tinh lai hodc tao thanh mét 16p ky
nude, c6 thé gy can trd qua trinh nude xAm nhap
va ngin polyme hoa tan, lam lugng dugc chat
giai phong vao mdi truong gidm. Do do, ca ban
chét va ty 1& duoc chat déu 1a nhitng yéu t6 quyét
dinh co ché va kha ning giai phong ciia RTV.
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4. Ban luian

Phuong phap trang phim — bay hoi dung méi
duoc st dung trong nghién ciu nay la mot
phuong phap don gian, dé thue hién va tao co
ché hinh thanh hé phén tan rin tuong ty phuong
phap phun sy; tuy nhién, phun sy c¢6 toc d¢ loai
boé dung méi nhanh hon nhé dién tich bé mat om,
do @6 c6 thé ngan chin két tinh dugc chét trong
qua trinh bay hoi dung mdi. Phuong phap trang
phim — bay hoi dung moéi Van phu hop dé so sanh
tuong ddi cac hé phan tan rin va sang loc thanh
phan ciing nhu ty 1é cac thanh phan trong cong
thirc. Trong nghién ciru, cdc hé phan tan rén chira
ritonavir (RTV) d3 duoc bao ché thanh cong
bang phuong phdp nay; ritonavir trong hau hét
cac hé da chuyén tir dang tinh thé > sang trang thai
vd dinh hinh, ngoai trur méiu chita 50%
Copovidon.

Nghién ciru nay chi ra d6 tan biéu kién cua
RTV dang tinh thé va dang vo dinh hinh lan luot
1a 1,25 pg/mL; 38,7 pg /mL. Khi dugc chat &
dang v6 dinh hinh cac phén ti sip xép khong co
trat ty, nang lwong tu do 16n hon dang tinh thé
nén cac phan tir dé tach ra khoi pha ran vao dung
dich din dén d6 tan biéu kién tdng va tao dung
dich siéu bao hoa. Tuy nhién dung dich si€u bao
hoa c6 thé bi han ché bdi qua trinh két tinh lai
hodc hién tugng phén tach long-long. Khi do,
polyme dong vai trd then chét bang cach tuong
tac phi hoa tri v6i duoc chit, trc ché tao mam va
giam d6 linh dong phan tir, tr d6 kéo dai thoi
gian duy tri si€u bao hoa.

Ty 1€ RTV trong cong thirc dong vai tro
quyét dinh d6i voi kha niang hoa tan va co ché
g1a1 phong theo 3 truong hop. Thir nhat, khi dugc
chat hoa tan va khuéch tan ra moi truong trude
polyme (dugc chit hoa tan nhanh hon polyme),
hién tuong nay thuong din dén giai phong ban
dau cao nhung d& gay két tinh bé mit va giam do
6n dinh siéu bdo hoa vé lau dai. Thw hai, ty 18
RTV thép (PL10 va PLZO) polyme hoa tan kéo
theo phan tir dugc chat vao dung dich (giai
phong dong tan), tao diéu kién cho nong do hoa
tan cao va duy tri trang thai siéu bdo hoa néu
polyme tc ché két tinh; day 1a co ché mong
mudn khi ty 18 polyme dii 16n dé phan tan va on

dinh dugc chit. Bdi véi mau chira PL30, PL50,
ty 1€ RTV tang, RTV c6 xu hudng tép trung va
tao 16p két tua hoac mang ky nudc trén bé mat,
gdy truong nd, von cuc va ngan can polyme tiép
xuc véi dung moi, hinh thanh hang rao véat ly
ngan can nudc xam nhap va can tré polyme hoa
tan, tor d6 lam giam dang ké toc d6 va muc do
hoa tan.

Hinh 8 mb ta két qua thir ¢ hoa tan cua cac
cong thuc trong moi truong dém phosphat pH
6,8 khong chtra chit dién hoat. Hai mau PL 10
va PL 20 déu sir dung polyme 12 Copovidon, 1a
polyme than nudc, do vy, tdc do hoa tan cua
polyme vio méi truong anh hudng truc tiép dén
su hoa tan duoc chit. Mau PL 10 chua ty 1€
Copovidon cao hon, téc do6 hoa tan polyme
nhanh hon, kéo theo dugc chit hoa tan nhanh
hon. Dong thoi, do duoc chat va Copovidon ¢o
tuong tac lién phan tir, ndng d6 polyme hoa tan
0 lugng 16n co6 tac dung e ché su két tua duge
chat, duy tri trang thai siéu bio hoa tot. Khi ting
ty 18 duoc chéat (miu PL20), nong d6 dugc chat
16n (ritonavir 14 chét than dau), giam kha ning
hoa tan polyme, tir d6 lam ting nguy co tach pha
v0 dinh hinh — v6 dinh hinh, gidm kha nang on
dinh trang thai si€éu bao hoa, do vay, do hoa tan
dugc chat thap hon. Phuong phap thir hoa tan
cing danh gia tong lugng duoc chat ¢ cac dang
cAu tric rat nhg, bao gobm duoc chat dang tu do,
duoc chit nam trong micel hodc dugc chét ton
tai dudi dang cac tiéu phan keo, mam tinh thé. ..
Diéu nay khac voi phuong phép thir hoa tan -
khuéch tan, trong d6 khbi lugng duge chat trong
khoang nhan 1a két qua chu yéu ciia qué trinh
khuéch tan duoc chit & dang ty do qua mang.
Hon niia, trong thi nghiém danh gia hoa tan
khuéch tan (Hinh 9), méi truong khoang cho
khong chira chét dién hoat, do vay néng do duoc
chat dang tu do trong khoang cho s& gan vé6i do
tan vo dinh hinh ciia dugc chat. Vi véy, gradient
ndng do giita hai bén mang va luong dugc chat
khuéch tin qua mang giita hai mau PL10 va
PL20 13 gin nhu nhau. Tween 80 trong khoang
nhan ciing c6 thé khuéch tan mot phan qua mang
sang khoang cho, c6 tac dung ting thim uét va
cai thién kha nang hoa tan, lam giam su khac biét
vé kha ning hoa tan giita cac mau. Do d6, mic
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du PL10 c6 dd hoa tan cao hon nhiéu so véi
PL20, lugng ritonavir khuéch tan cta hai mau lai
tuong d6i gan nhau (Hinh 9).

Phén tich twong tac cho thiy ritonavir tuong
tac phi hoéa tri véi nhém chire carboxylic cuia mot
s polyme nhu Eudragit L100, HPMCAS va
HPMCP; cac tuong tic nay khong lam thay doi
ban chat hoa hoc ctia hoat chat nhung gép phan
giam do linh dong cua phan tur trong mang ludi
polyme, tir d6 ngin can qua trinh két tinh trong
bao quan va tang kha nang duy tri trang thai siéu
bao hoa trong dung dich bang cach giam do linh
dong cua cac phan tir ty do.

5. Két luan

Trong nghién ctru ndy, cac hé phan tan rin
chira ritonavir sir dung cac chit mang polyme
khac nhau dd dugc bao ché thanh cong bang
phuong phép trang phim — bay hoi dung méi. Két
qua phan tich cho thdy ritonavir da chuyén tir
trang thai tinh thé sang trang thai vo dinh hinh
trong hau hét cac hé phan tan ran, ngoai trir mau
chira 50% Copovidon. Phan tich pho hong ngoai
chi ra sy hinh thanh cac tuwong tac phi hoa tri gitra
ritonavir va nhoém chtic carboxylic ctia cac
polyme Eudragit L100, HPMCAS va HPMCP.
Trong sb cac polyme dugc khao sat, HPMCAS
va Copovidon cho kha ning cai thién do tan biéu
kién cua ritonavir tot nhat, vi muc ting khoang
22-30 1an so v6i dugc chit & dang tinh thé. Bén
canh do, tit ca cac hé phan tan ran déu lam tang
dang ké d6 hoa tan cia ritonavir va duy tri trang
thai siéu bdo hoa trong sudt thoi gian khao sat
trong moi truong thir nghiém.
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