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Linh viee k§ thuat dwoce dé cap

Sang ché dé cap dén dugc phdm dung khu tra dé diéu tri tinh trang bénh 1y tiét

nhiéu mo héi & doi tugng can diéu tri, nhu ngudi mac bénh tang tiét mo ho.
Tinh trang ky thuét cta sang che

Céc hop chit chéng tiét cholin va dugc pham chira cac hop chat nay da duoc
md ta trude ddy. Glycopyrolat 1a cac chét chdng tiét cholin dang amoni béac bén ma
cac tac dung phu lién quan dén hé than kinh trung wong duoc lam giam vi ching
khong thé qua duoc hang rao mau nio; tuy nhién, vi glycopyrolat dugc thai chu yéu
dudi dang nguyén ven hoac chit chuyén héa hoat tinh, nén nén viéc st dung khu tru
cua hop chit nay thuong tao ra tac dung phu chéng tiét cholin co hé thong thuong
khong mong mudn. Dé tang chi sd tri liéu cta chéng tiét cholin, phwong phap st dung
hoat chit dé chuyén hoa da dugc rng dung trong céac loai thudc khéac nhau bat dau véi
cac hoat chat dan duong (hoat chét co hoat tinh sinh Iy va dugc dung nhung cau tric

chua t6i uu can duoc bién dbi dé thich hop hon).

Ton ludng tinh chéng tiét cholin d& chuyén hoa duge mo ta trong cac patent My
$6 US 8,568,699, va cac patent lién quan, US 8,071,639; 7,538,219; va 7,417,147. Soft
chéng tiét cholin este dugc mb ta trong patent M§ s6 US 8,628,759 va céc patent lién
quan US 8,147,809, 7,576,210; va 7,399,861. Toan b nd1 dung cac patent My s6 US
8,568,699 va 8,628,759 va cac patent lién quan, US 8,147,809; 8,071,639; 7,576,210,
7,538,219; 7,417,147, va 7,399,861 dugc két hop vao ban mo ta nay béng cach vién

dan.

Gan day, cac chét tuong tu chét chdng tiét cholin dé chuyén hoa duoc phat hién
14 c6 thé duoc str dung khu trii dé diéu trj bénh ting tiét md hoi. Tang tiét mo hoi la
tinh trang bénh 1y tu phat dic trung boi su tiét nhiéu md hoi khong thé kiém soat vuot
qué luong can thiét dé lam mat co thé. Su ting chiic ning cla tuyén md hoi va sy roi
loan vé viéc kich thich tiét axetylcholin ciia ching dugc md ta 13 co thé gy ra tinh

trang bénh 1y nay.
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Tang tiét md hoi thudng bao gdm mot hodic mot s6 ving giai phau cta co thé,
ddc biét 1a tay, nach, chian hodac mat, mic du no cd thé bao g61n toan bd co thé. Tang
tiét mod hoi o nach la dang hay gap nhét, tiép theo 1a ting tiét mo hoi trong long ban
tay. Thudc chéng mo héi trén co s& nhom va polycation khac ¢ dang riéng ré thuong
khong hiéu qua dé diéu tri tinh trang tiét nhidu md hoi nay. Thude dung theo duong

miéng thuong c6 loi, nhung co thé ¢6 tac dung phu.

Céac phuong phap tri liéu khac bao gdm tiém doc t6 do vi khuan Clostridium
botulinum sinh ra (botulinum toxin), dién chuyén ion va phau thuat nhu d6t hach giao
cam qua ndi soi trong 16ng nguc. Tiém doc td vi khuan Clostridium botulinum gay
dau, ton kém va can duoc lap lai mdi 6 thang dé thu duoc két qua mong mudn. Pién
chuyén ion c6 hiéu qué han ché va khong thé sir dung dbi v6i ving ¢ nach va mac du
k¥ thuat ph?lu thuat nay co thé tao ra céac loi ich lau dai trong 40% dén 90% cua doi
twong bi nhiém, k§ thuat nay lam phau thuat xdm lin, thuong can phai gy mé va
khong thé tranh dugc cic tac dung phu. Khoang 50% nguoi trai qua phau thut cat
hach than kinh giao cam qua ndi soi 1ong nguc phét trién hién tuong d6 mo hoi bu tru

va khé chiu cta co thé hodc bap dui.

Viéc diéu tri khong xam lan, hiéu qua va thuén tién co6 tac dung lam giam tiét
md hoi t6t, thoi gian tac dung 1au dai, va véi it tac dung phu s& la cach diéu tri mong
mudn dé diéu tri ting tiét md hdi. Duoc phdm dung khu tra chua cac chét tuong tu
chét chéng tiét cholin dé chuyén hoa, nhu este cua glycopyrolat, da dugc dé xuat su
dung dé diéu tri bénh tang tiét mo hoi; tuy nhién, dugc phém on dinh, Chép nhan duoc
vé mat dugc dung ma c6 thé thoa man cac yéu cau quy dinh hodc c6 thoi han sur dung
tot c6 gia tri vé mat thuong mai ddi véi cac san phém nay van chua dugc dap ung. Do
do, trong linh vuc nay, c6 nhu ciu dbi voi duogc phém on dinh, chép nhan duoc vé mat
duoc dung, va c6 gia tri vé mat thuong mai dung 1am duoc phém dung khu tra chtra

chc chét tuong tu chit chdng tiét cholin d& chuyén hoa.
Ban chét ky thuit ciia sang ché

Sang ché d& xuat duoc phim ding khu tra dé dieu tri tinh trang bénh ly tiét
nhiéu md hoi cho ddi twong, nhu nguoi méc bénh tang tiét md hoi. Tét hon 1a, dugc
phim theo séng ché chira it nhat mot chat chéng tiét cholin dé chuyén hoa véi lugng
hodc ham lrong hiru hiéu ma c6 thé @ ché sy tiét nhiéu mo hoi duoc tao ra tir tinh
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trang bénh ly nhu tang tiét mo hoi. Vi du, theo mdt phuong an duogc uu ti€n, sang ché

dé xuét duoc phém dung khu tru chura it nhat mot hop chét c6 cong thic (1) sau day:

(1
trong do, R 1a metyl hodc etyl, hop chét nay co cAu hinh dong phan lap thé R, S, hodc

RS & vi tri 2 va vi tri 17 va 3°, hodc hdn hop cia chung.

Theo mdt phuong an dugc uu tién, dugc pham dung khu tra theo sang ché chua

it nhat mot hop chét co cong thirc 1ap thé dac thi (2) sau day:
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(2)
trong do, R 1a metyl hoac etyl, hop chat nay co cau hinh ddng phan 1ap thé R & vi tri 2
vi ¢6 cAu hinh déng phan 1ap thé R, S, hodc RS & vi tri 17 va 3’ (duoc thé hién bang
dAu hoa thi), hoic hén hop cua ching.

Sang ché con dé xuit duoc pham dung khu tra chira mot hodc nhiéu hop chét co
cong thirc trén day, va mot hoac nhiéu chét mang hodc ta dugc dugc dung. Duoc phém
theo sang ché co thé con chira mot hodc nhiéu hop chit co cong thuc trén day va, tuy
vy, hoat chit khac, nhu chét chéng tiét md héi, vi dy, nhom clorua.

Sang ché con dé xuit duge phdm dung khu tra dé didu tri hodc tc ché hodc cai
thién su tiét nhiéu mo hoi, bao gém tinh trang bénh 1y nhu tang tiét mo hoi.
Duoc phém theo sang ché c6 thé duogc bao ché ¢ dang ran hodc ban ran, bot,
gel, kem, thudc xtrc dang sira, thudc bot, dung dich, dich huyén phu, khi dung, miéng
dan, bang giéy tdm thudc hodc nhil dich, hodc dang tuong tu, va ot hon 1a duoc bao
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ché dé dung khu tra dé diéu tri, ngan ngira, hodc cai thién sy ting tiét md hoi. Tt hon
nira 13, dugc pham theo sang ché duoc bao ché ¢ dang gel khd ding khu tri ma c6 thé
tao ra mot s6 wu diém cu thé, bao gém dd 6n dinh cao hodc thoi gian bao quan kéo dai
dbi voi duogc phém, cling nhu loi ich lam giam dén murc t6i thiéu hodc gitip tranh duoc

viéc phai str dung chat bao quan trong dugc pham.

Uu diém khac nita ctia duoc pham dang gel kho dung khu tra theo sdng ché bao
gf)m cac dic tinh nhu thoi gian 1am kho nhanh, it léng can trén da hoac quém 4o, va tao
thuén loi cho viéc phan tan luong xac dinh cta san phém theo modi ung dung. Duoc
pham theo séng ché c6 thé con co dic tinh bam dinh ma mot s6 chét chéng tiét cholin
d& chuyén hoa, nhu mot s6 hop chét theo sang ché, co thé co.

Mot duoc phém duoc wu tién chtra khoang 0,1% dén khoang 30% hop chat
trong 70 dén 99,9% dung moi khong chtra nudc, nhu rugu, vi dy, etanol, isopropanol,
metanol, hoac ruou khac. Duoc phém theo sang ché c6 thé con chira mot hoac nhiéu ta
duogc khac, bao gé)m ta duoc diéu chinh d6 nhét hodc tao gel, ma ta dugc nay co thé 1a
khan hoac khong chtra nudc.

Sang ché con dé xuit duoc pham kho dung khu tra dé diéu tri, ngan ngtra, hoac
cai thién su ting tiét md hoi cho dbi tuong chtra chat dan thudc duoc dung va tir
khoang 0,1% dén khoang 30% hop chét c6 cong thirc (1):

//=\"
s /
\}\\‘——{7 @1
)/ ) B
(/j \“/ \'E\g/\ AN
S 2
0

(D
trong d6 R 1a metyl hoac etyl; va
b) dugc pham nay dugc dung khu tri cho déi twong mac phai su tiét nhiéu mo hoi, nhu
tang tiét mo hoi.
Theo mot phuong an khéc, sang ché dé xuét duoc pham kho dung khu tra dé

diéu tri, ngdn ngtra, hodc cai thién su tang tiet mo hoi cho doi tuong, trong do:
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a) duoc phdm nay chira chit dAn thudc duoc dung va tir khoang 0,1% dén khoang 30%
hop chat c6 cong thic (2):
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(2)
trong d6 R 1a metyl hodc etyl, hop chét nay ¢ ciu hinh ddng phan 1ap thé R ¢ vi tri 2
va cAu hinh ddng phan 1ap thé R, S, hodc RS & vi tri 17 va 3’, hodc hon hop cta ching;

va

b) duoc pham nay duge dung khu tri cho d6i tuwong méc phai sur tiét nhiéu md hoi, nhu
tang tiét mo hoi.

Uu diém 13, duoc pham theo séng ché c6 thé lam giam sy tiét nhiéu mo hoi 1én
dén thoi gian khoang 48 gio. Hon nira, dang ngac nhién la, viéc dung khu tr cta duoc
pham c6 thé lam giam su tiét md hoi, khi so voi tinh trang bénh 1y co so, trong khoang
thoi gian it nhat sau (6) gio bang luong ma vé co ban twong duong dé lam giam sy tiét
md hoi dugc tao ra tu viéc st dung duogc phém chtta luong tuong duong cua
glycopyrolat, cling nhu khi so véi tinh trang bénh 1y co s0. Trudc day, chét tuong tu
este d& chuyén hoa ctia glycopyrolat dugc cho la can 1én dén 5 dén 10 lan luong cua

glycopyrolat dé tao ra hoat tinh gan nhu tuong duong.

Dugc pham theo sang ché t6t hon 1a dugc dung cho dbi tuwong 1a nguoi, duge st
dung khu tru, 1én da cua déi tuong & bé mit ving giai phau can lam giam su tiét mo
hoi. TSt hon 14, ving gidi phau dé str dung hodc dung duoc pham duoc chon tir ving
1ong ban tay, ving thudc ban chan, ving ben, ving nach, va vung mat cua d6i tuong.

Dugc phim theo séng ché co thé 1am gidm su tiét mo hoi khoang 25% dén
khoang 99%, tét hon la khoang 30% dén khoang 90%, tt hon nita la it nhat 50%, ma
c6 thé 1a chi tiéu quan trong vé& mat 14m sang dé lam chi din cho viéc didu tri tang tiét

mo hoi.
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Nhu duoc mo ta trén day, duge phém theo sang ché co thé st dung o dang bao
ché & dang ran hodc ban ran, bot, gel, kem, thudc xtc dang sita, thube bot, dung dich,
dich huyén phu, khi dung, miéng déan, bang gidy tim thudc hodc nhil dich, hodc dang
tuong tu va tdt hon 1a chira khoang 0,1% dén khoang 30% luong cuia hop chat, tot hon
nita 12 khoang 1% dén khoang 20% luong ciia hop chat, va tot nhat la khoang 2% dén
khoang 10% luong cua hop chét.

Duoc pham theo sang ché ¢o thé dugc dung khu tri cho dbi twong néu can
(prn). Viéc st dung t6t hon 13 it nhdt mot 1an mai tuan, tdt hon nira 1a it nhat ba dén
bdn 1an mdi tuan (vi du, cach nhau mot ngay), hodc co thé dugc su dung thudong xuyén
hon nhu mdt 1an hang ngay (QD), Vi dy, trude khi ngh (thuong vao ban dém) hoac sau
khi déi tugng thirc giic (thuong vao budi sang, va tot hon 1a sau khi tdm); hai 1an hang
ngay (BID), vi du, mdi 10 dén 12 gio; ba 14n hang ngay (TID), vi du, mdi 6 dén 9 gio;
bbn lan hang ngay (QID), vi du, mdi 3 dén 5 gid; voi gidi han trén duogc uu tién 1a

khoang 6 dén 8 lidu hodc 1an dung mdi ngay.

Dang ngac nhién 1a, duoc phém theo sang ché, sau khi duoc st dung mot hodc
nhiéu 1an c6 thé 1am giam sy tiét md hdi trong thoi gian khoang 4 gio dén khoang 24

gidy, va tot hon 1a trong thoi gian khoang 6 gio dén khoang 12 gid.

Duoc phdm duge wu tién theo sang ché chura:
mot hodc nhiéu chat tuong tu glycopyrolat dé chuyén hoa lam thanh phan hoat tinh; va
mdt hodc nhiéu dung moi khong chira nude.

Theo sang ché, duogc phém t6t hon 1a gel. Do do, duoc phém duoc uu tién hon

chua:

mdt hodc nhiéu chat twong tu glycopyrolat dé chuyén hoa 1am thanh phan hoat tinh;
mot hoac nhiéu dung mdi dugc dung khong chira nudc; va

mdt hodc nhidu chit diéu chinh do nhot hodc tao gel.

Tét hon 13, chat tuong tu glycopyrolat dé chuyén hoa la este chéng tiét cholin
d& chuyén hoa. Dung mdi khong chira nudc duge vu tién c6 thé 1a ruou phan tir luong

thap, nhu metanol, etanol hodc isopropanol.



Uu diém 13, dung moi ruou ¢6 thé tao ra duogc phém tu bao quan, ma co thé tao
ra dac tinh 6n dinh chéng lai vi khuén dé khong phai st dung chét bao quan cho duoc

pham.

Ruou va thanh phan khac co6 thé con e ché su phat trién cua vi khudn va tao ra

cac dac tinh khir mui cho dugc pham.

Uu diém khac cua dugce pham theo sang ché c6 thé duoc tao ra bang dung moi
khong chtra nudc ma dé bay hoi, dic biét 12 ¢ nhiét do cuc bd dugc tao ra bo1 nhiét do

co thé sao cho, khi duoc st dung khu tra cho doi tuong, tao ra duoc phém kho nhanh.

Chét diéu chinh d6 nhdt hodc tao gel dugc wu tién co thé 1a xenluloza bién tinh,
vi du, hydroxypropyl xenluloza (HPC), nhu Klucel® c6 ban sin trén thi truong, ma tot
hon 14 c6 thé tao ra do nhét cua dugce phdm nam trong khoang 100 dén khoang 10000

cps.
M3 ta chi tiét sang ché

Trong ban mé ta ndy, don sang ché, cong bd don va céac tai liéu khoa hoc
chuyén nganh, dugc dung dé xac 1ap kién thirc ctia ngudi co hiéu biét trung binh trong
linh vuc k¥ thuat nay va dugce két hop vao ban mo ta nay bang cach vién dan. Tt hon
14, néu c6 bat ky mau thuan nao gitta tai liéu duoc trich dan va noi dung cua ban mo ta
nay thi nén duoc hiéu theo nghia ctia ban md ta. Tuong tu, bét ky mau thuan nao gitra
dinh nghia dugc hiéu trong linh vuc nay ddi va&i tir hodc cum tir va dinh nghia dbi voi

tir va cum tlr trong ban mo ta nay, thi nén dwoc hiéu theo nghia ciia ban mo ta.

Trong ban md ta nay, thuat ngit "chtra" dugc hiéu 14 c6 nghia dong mé. Cu thé
1a, thuat ngtr nay duoc hiéu ddng nghia véi cum tir "cd it nhat" hodc "bao gom it nhat".
Khi dugce st dung lién quan dén quy trinh, thuat nglr "cha" c6 nghia rang quy trinh
bao gdm it nhét 12 cac budc dugc md ta, nhung co thé bao gdm céac budc khac. Khi
duoc st dung lién quan dén dugc pham, thuat ngit "chira" c6 nghia rang duoc pham
bao gém it nhét 1a cac ddu hiéu hodc thanh phén dugc mo ta, ma co thé con bao gém

cac d4u hidu hodc thanh phan khac.

Thuat ngit "hau nhu chi bao gém" c6 nghia dong mot phan, cu thé 1a, thuat ngit
nay khong bao gbm cic budc hoac ddu hiéu hodc thanh phan ma s& lam hay d6i déu

hiéu dic trung cua quy trinh hodc dugc pham; vi du, cac budc hodc dau hi¢u hoac
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thanh phan ma s& lién quan rat nhiéu dén cac dac tinh mong mudn cua hop chat hodc
duoc pham theo sang ché, nghia 13, quy trinh hodc dugc pham la gidi han ¢ cac budc
hodc thanh phan cu thé va cac budc hodc thanh phan ma khong anh hudng cac dau
hiéu co ban va mai cua sang cheé.

Thuét ngit "bao gdm" 1a thuét nglt mang nghia dong va chi bao gom cac buoc

duoge mo ta hodc dau hiéu hodc thanh phan.

Trong ban md ta nay, thuat nglt mang nghia sb it c6 thé bao gdm nghia s6 nhiéu
cua thuat ngttr ma chung dé cap dén, trr khi dugce chi ra mot cach cu thé theo cach

khac.

Thuét ngtt "khoang" c6 nghia la xap xi, trong khoang, khoang chung, hoac gan.
Khi thuat ngit "khodng" dugc str dung cung vo6i khoang s, thi khoang nay s& thay doi
theo cach bing md rong gidi han trén va dudi gid trj sé duge mo ta. Noi chung, thudt
ngit "khoang" hodc "xAp xi" dugc sit dung dé bién ddi gia tri sO trén va dudi gid tri

dugc md ta voi khoang gia tri thay d6i 14 20%.

Trong ban mo ta nay, phan mo ta cho khoang sb dbi voi bién sb duge dung dé
chi bién sd c6 thé bang véi gia tri bét ky nam trong khodng s6 nay. Do do, d6i vai bién
s 1o rac, thi bién s6 nay c6 thé bang voi gia tri s6 nguyén bét ky trong khoang 56, bao
gdm céc dau cudi cua khoang nay. Tuong tu, d6i voi bién s6 ma lién tuc, thi bién sd
nay co thé bang voi gia tri thuc bat ky ctia khoang nay, bao gbdm cac dau cudi cua
khoang nay. Vi du, bién s ma duoc md ta co gia tri nam trong khoang tir 0 dén 2, co
thé 14 0, 1 hodc 2 dbi véi bién sb roi rac, va cé thé 1a 0,0, 0,1, 0,01, 0,001, hodc gia tri

thuc bat ky khac dbi voi bién sb lién tuc.

Trong ban md ta nay, tru khi dugc chi ra mot cach cu thé theo cach khac, tur
"hoac" duogc st dung theo nghia canh "bao gbém" theo nghia "va/hoac" va nghia canh

khong “loai trir” theo nghia "mét trong hai/hodc".

Trong ban mo ta ndy, thuat ngit ky thuat hoic khoa hoc dugc su dung c6 nghia
thong dung nhu dugc hiéu bai ngudi co hiéu biét trung binh trong linh vuc cua sang
ché, trir khi duoc xac dinh theo cach khac. Phan mo ta lién quan dén cac phuong phap
va thanh phan 14 da biét bai nguoi co hiéu biét trung binh trong linh vuc nay. Phan mo

ta vé& nguyén tic chung vé dugce 1y hoc bao gdm cac nguyén tac chung nhu theo tai liéu
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Goodman and Gilman's Pharmacological Basis of Therapeutics, 10th Ed., McGraw

Hill Companies Inc., New York (2001).

Trong ban md ta nay, "diéu tri bénh" nghia 1a lam giam, lam tri hodn hodac tc
ché sy phat trién bang cach, kiém soét, trc ché, lam thuyén giam va/hodc ddo nguoc
cac triéu chung cho dbi twong ma dugc cho st dung dugc pham chira hop chat theo
sang ché, khi so voi cac triéu chung cua dbi twong ma khong duoc cho st dung hop
chit hodc duoc phém theo sang ché. Bac sy s€ xac dinh dugc réng duoc phém két hop,
duoc phdm va dugc pham dang lidu theo sang ché dugc st dung cing voi viée danh
gia 1am sang lién tuc boi bac s§ c6 chuyén mon (thay thudc hodc bac sy thi y) dé xac
dinh liéu phap diéu tri tiép theo. Viéc dénh gia nay s& gitp xac dinh dénh gia la nén
tang, giam hodc tiép lidu diéu tri cu thé, va/hoac thay ddi ché do diéu tri.

Hop chét hodc duoc pham theo sang ché 6 thé con ngin nglra cic triéu ching,
hodc ngan ngua sy biéu hién cta cac triéu chimg cho dbi twong ma dugc cho st dung
duoc pham chira hop chét theo sang ché, khi so véi cac triéu chimg cua déi tuong ma
khong dugc cho st dung hop chét hodc duoc pham.

Dugc phdm theo sang ché duoc dung cho dbi twong/bénh nhan bat ky ma co thé
dap ung voi cac loi ich cua né. Do do, thuat ngu "d6i twong" cling nhu "bénh nhén,"
"c4 thé" va "dong vat mau nong" bao gdm nguoi cling nhu dbi twong khong phai
ngudi, nhu dong vat ma c6 thé gap phai su tiét nhidu mo hoi.

Hop chit hitu dung trong dugc pham theo sang ché bao gom hop chat c6 cong
thirc (1):

trong do R 1a metyl hodc etyl.
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Hop chét nay c6 thé c6 cAu hinh ddng phan lap thé R, S, hodc RS ¢ vi tri 2 va ¢
vi tri 17 va 37, hodc hdn hop cua chung.

Hop chit theo sang ché ¢6 chu hinh R véi trung tam bat doi 2 1a dic biét duoc
uu tién. Vi du, hop chéit duoc vu tién hitu dung trong duoc phém theo sang ché ¢

cong thie lap thé dic thu (2):

Q
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trong d6 R 1a metyl hodc etyl, hop chit nay co cau hinh ddng phan lap thé R & vi tri 2
vi R, S, hodic cAu hinh ddng phan lap thé RS & vi tri 17 va 3' (dugc thé hién bang dau
hoa thi), hodc hon hop cta chung.

Céc hop chét sau day 1a dic biét duge uu tién dé st dung trong duoc pham theo
sang ché:
(1) 3-[2-xyc1opentylphenylhydroxyaxetoxy]-1'-metyl-l’-metoxycacbonylmetyl-
pyrolidini bromua;
(i1) 3-[2-xyclopentyIphenylhydroxyaxetoxy]-l'-metyl-l'-etoxycacbonylmetyl—
pyrolidini bromua;
(ii1) 3-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1'-metyl-1'- metoxycacbonylmetyl-
pyrolidini bromua;
(iv) 3—[2(R)-xyc1opentylphenylhydroxyaxetoxy]-1'-metyl-l'-etoxycacbonylmetyl-
pyrolidini bromua;
(v) 3'(R)-[2(R)-xyc1opentylphenylhydroxyaxetoxy]—l'-metyl—l‘- metoxycacbonylmetyl-
pyrolidini bromua;
(vi) 3'(8)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1'-mety1-l'— metoxycacbonylmetyl-

pyrolidini bromua;
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(vir) 3'(R)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1'-metyl-1'- etoxycacbonylmetyl-
pyrolidini bromua;
(vii1) 3'(S)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1'-metyl-I'- etoxycacbonylmetyl-
pyrolidini bromua;
(1x) 1'(R)-3'(R)—[Z(R)-XyclopentylphenylhydroXyaxetoxy]-l'-metyl—l'—
etoxycacbonylmetyl-pyrolidini bromua;
(x) l'(R)-3'(S)-[2(R)-xyclopentylphenylhydroxyaxetoxy]—1'-mety1-l'—
etoxycacbonylmetyl-pyrolidini bromua;
(x1) 1‘(S)—3'(R)-[2(R)-xyc10penty1pheny1hydr0xyaxetoxy]-1‘-mety1—l'-
etoxycacbonylmetyl-pyrolidini bromua;
(x11) 1'(S)-3'(R)-[2(R)—Xyclopentylphenylhydroxyaxetoxy]-1'-mety1-1‘-
etoxycacbonylmetyl-pyrolidini bromua;
(xii1) 1'(R)-3'(R)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1'-metyl—1‘-
metoxycacbonylmetyl-pyrolidini bromua;
(x1v) 1'(R)-3'(S)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-l'-metyl-l'—
metoxycacbonylmetyl-pyrolidini bromua;
(xv) 1'(S)-3'(R)-[2(R)-xyc1opentylphenylhydroxyaxetoxy]-1'-metyl-l'-
metoxycacbonylmetyl-pyrolidini bromua; va
(xvi) 1'(S)-3'(R)-[2(R)-xyclopentylphenylhydroXyaxetoxy]-1'-metyl-1'-
metoxycacbonylmetyl-pyrolidini bromua.

Can luu y rang cac hop chat trén day 1a gidng véi cac hop chét da duoc boc 10
trong don My $6 61/952,505. Céc hop chét d3 dugc mo ta va tuwong Gmg nhu sau:
(i) 3-(2-xyclopentylphenylhydroxyaxetoxy]-1 ’-metyl-1’-metoxycacbonylmetyl-
pyrolidini bromua,

(ii) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 ’-metyl-1’-etoxycacbonylmetyl-

pyrolidini bromua;

(iii) (2R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 ’_metyl-1’-metoxycacbonylmetyl-

pyrolidini bromua;
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(iv) (2R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1 “-etoxycacbonylmetyl-

pyrolidini bromua;

(v) 2R,3'R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1°-

metoxycacbonylmetyl-pyrolidini bromua;

(vi) (2R,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 “-metyl-1’-

metoxycacbonylmetyl-pyrolidiﬁi bromua;

(vii) 3'(R)-[2(R)-xyclopentylphenylhydroxyaxetoxy]-1 "-metyl-1’-etoxycacbonylmetyl-

pyrolidini bromua;

(viii) (2R,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1’-

etoxycacbonylmetyl- pyrolidini bromua;

(ix) 2R,1'R,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1°-

etoxycacbonylmetyl-pyrolidini bromua;

(x) (2R,1'S,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1°-

etoxycacbonylmetyl-pyrolidini bromua;

(xi) (2R,1'R,3'R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 ’-metyl-1’-

etoxycacbonylmetyl-pyrolidini bromua;

(xii) (2R,1'S,3'R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 “-metyl-1’-

etoxycacbonylmetyl-pyrolidini bromua;

(xiii) (2R,1'R,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1°-

metoxycacbonylmetyl-pyrolidini bromua;

(xiv) (2R,1'S,3'S) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1’-

metoxycacbonylmetyl-pyrolidini bromua;

(xv) 2R,1'R,3'R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1’-metyl-1’-

metoxycacbonylmetyl-pyrolidini bromua; va

(xvi) (2R,1'S,3'R) 3-(2- xyclopentylphenylhydroxyaxetoxy]-1 “-metyl-1’-

metoxycacbonylmetyl-pyrolidini bromua.

Céc hop chit trén day (i)-(xvi) co thé duoc st dung ¢ dang riéng ré hodc hai
hodc nhiéu hop chét trén day nay co thé dugc st dung két hop trong dugc pham duy

nhét. Cac phuong phap tao ra cac hop chét nay da duge md ta trong linh vue nay.
12
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Luong hiéu qua chéng tiét cholin cua hop chat nay tc ché tac dung cuta
axetylcholin bang cach phong bé viéc gin két ctia nd véi thu thé muscarin tiét
axetylcholin ¢ vi tri hiéu Urng thé than kinh. Di tuong can diéu tri béng duoc phém tao
ra dap tmg chéng tiét cholin 1a déi twong mac phai tinh trang bénh 1y ma dap Gmg voi
viéc diéu tri bé“mg chét chéng tiét cholin, bao gém déi tuong méc phai su tiét nhiéu mo
hoi hodc tang tiét md hoi.

Hop chit c6 trong dugc phém theo sang ché co thé duoc st dung riéng ré hodc
két hop véi hoat chit hodc chét tro khac. Cu thé, cac hop chét nay bao g6m hoat chat

chéng tiét md hoi nhu nhom clorua, nhom clohydrat, hodc hoat chét tuong tu khac.

Viéc hop chat theo sang ché dugc st dung cung hodc khong cung voi hoat chat
khéc, thi n6 thuong duoc st dung ¢ dang dugc pham chtra lugng hiéu qua chéng tiét
cholin cta hop chét va chét mang duoc dung khong doc. Chét mang duoc dung, hoac
chét pha lodng, 13 thong dung trong linh vuc nay. Chat mang co the chét tro bat ky,
hitu co hoiic v6 co, bot, chit 16ng, hodc chét khi thich hop dbi v6i viée st dung, nhu:
ruou, gelatin, gdm arabic, lactoza, xenluloza vi tinh thé, tinh bot, tinh bot natri
glucolat, canxi hydro phosphat, magie stearat, da talc, silic dioxit keo, va chat tuong

tu.

Déng ngac nhién 1a, tac gia sang ché da phat hién ra rang dugc pham duogc uu
tién, c6 cac dic tinh c6 lgi, tao ra khi chéit mang khong chira nudc hoac khong cO nuoc
duoc bd sung vao dugc phém. Do d6, dugc phém duoc uu tién theo sang ché 1a duoc
pham khan (khd). Thuét ngir "khan" nghia la ta dugc khong chira nudce hodc khong cd
nude duge bd sung trong dugce pham. Viéc phan tich dugc pham cudi c6 thé xac dinh
duoc su c6 mit cua nude, do do hut im cua mot hodc nhiéu hoat chét hodc mot hoic
nhiéu ta duoc, su ¢ mat cua dang hydrat cua mot hoac nhiéu thanh phén trong dugc
phém, hodc su c6 mit ciia nude ¢ dang khac. Tuy nhién, vi ta duoc, chat mang, hodc
thanh phan khac khong chtra nudc hodc khong co nuée cu thé dugc bo sung, do do

duoc pham theo sang ché duoc xem la hoac duoc coi la "khan".

Do dé, khong c6 nude lién két hodc nude tu do dugc bd sung, do do6 duoc phém
theo sang ché "vé co ban khong chira nudc" va vé co ban khong chura ta dugc chira
nudce, mic du dang hydrat ctia thanh phan, nhu nhom clohydrat dugc st dung lam chat
chdng tiét mo hoi, c6 thé co trong dugc pham kho nay.
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Duoc phém nay co thé con chtra duoc chét khac, nhu dugc md ta trén day,
va/hodc phu gia thong dung nhu dung moi, chit 1am 6n dinh, chit 1am 4m, chét tao
nhil tuong, chit dém, chit két dinh, chét gdy phan ra, huong liéu, chét lam tron, chat

tang tinh tron chay, chat chéng két dinh, chét dan thubc, va chét tuong tu.

Chit mang, vi du, thanh phén khong hoat tinh, co thé 1a hoac chua dung moi, vi
du, ruou, nhu etanol, isopropanol, hoac chét twong tu, trong ma hop chét tan trong
nuéce hodc tan it nhat mot phan trong nudc. T4t hon néu d6 pH biéu kién cta duoc
phim c6 tinh axit (nghia la d6 pH biéu kién <7). Néu hop chét 1a it tan, tan vira phai,
hoac rit tin tan trong nudc, dung moi hiru co hodc dung moi phu trg dugc dung, khong
doc co thé duogc st dung. Vi du, rugu, nhu rugu isopropylic, etanol, hoac chét tuong tu
6 thé duogc str dung & dang riéng ré hodc ¢ dang dung moi phu trg véi dung moi khac

khong chura nude.

Duoc phém theo sang ché ¢6 thé duoc bao ché ¢ dang ran, ban ran, hoic dang
long, nhu bdt, dung dich, thude xirc dang sita, kem, gel, thanh ban rén, thudce bot, dang
thudc phun, khi dung, dung dich, dich huyén phu hodc nhii dich, miéng dan, bang gidy
tAm thudc va dang twong tu, va tot hon 1a dugce bao ché dé dang khu tra. Vi du, dé dieu
trj chimg tang tiét md hoi, dwoe phdm ding khu tri dugce bao ché ¢ dang thanh kho,
gel, dang thude phun, kem, dung dich, thudc bot, nhii dich chéng tiét mo hoi hoac

dang tuong tu co thé duoc uu tién.

Ngoai ra, dugc pham theo sing ché co thé duogc sir dung & dang liposom hodc
hé phan phdi mixen, nhu liposom don 16p kich thuge nho, liposom don 16p kich thuge
l6n va liposom da lop. Liposom c¢b thé duoc tao ra tir cac phospholipit, nhu

cholesterol, stearylamin hodc phosphatidylcholin.

Pé bao ché duoc pham, can phai nghién hoat chét dé tao ra hat c6 kich thudc
phit hop truée khi két hop véi thanh phan khac. Néu hoat chit hdu nhu khong tan

trong nudc, thi can phai nghién dén c¢& hat nhé hon 200 mesh.

Mot sb vi du vé ta dugc thich hop ding khu tri bao gdm ruou, gel cay 16 hoi,
hexylen glycol, propylen glycol, dimethicon, PGE, allantoin, glyxerin, tinh dau
vitamin A va E, diu khoang, PPG2, myristyl propionat lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bdt, gdm acacia, canxi phosphat, alginat, tragacanth, gelatin,

canxi silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, va metyl xenluloza.
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Dugc phém ¢ thé con chira chit 1am tron nhu da talc, magie stearat, va dau
khoang; chat lam 4m; chat phan tan va tao nhi; chit bao quan nhu metyl- va
propylhydroxy-benzoat; chét tao ngot; va chét tao vi. Dugc pham theo séng ché c6 thé
1a dwoc bao ché dé tao ra tac dung giai phong nhanh, duoc bién d6i, kéo dai, tri hodn
hodc hoat tinh ctia thanh phan hoat tinh sau khi st dung va/hodc dung cho dbi tuong

bang cach sir dung qua trinh da biét.

Dugc phdm co thé con chira mot hodc nhiéu chét phu gia tuy ¥ nhu chat tao
mau, chit thom, hodc chét twong tu. Trén thuc té, tét hon 1a mdi trong s6 cac thanh
phan phu gia tiy ¥ ndy twong thich véi hoat chét. Phu gia tuong thich la cac phu gia
ma khong can trd viéc st dung hodc lam bién chat hop chét theo cach duoc mo ta

trong ban mo ta nay.

Duoc pham thich hop khéc dé su dung theo sang ché duoc md ta trong tai liéu

nhu Remington's Pharmaceutical Sciences.

Dé minh hoa cho sang ché, duogc pham long dang lidu dugc thé hién trén co s6
lwong phéan traim dung dich (g/100ml) hoac luong phan trim noéng do (w/v) trir khi
duoc chi ra theo cach khac. DPéi véi duge phém ran dang liéu, luong theo néng do co
thé 1a dwoc thé hién duéi dang mg/mg, hodc w/w trir khi duge chi ra theo cach khac.
Ngudi ¢ hiéu biét trung binh trong linh vuc nay s& dé dang hiéu dugc phan tram nong

d6 lién quan dén loai cua dugc pham duge mo ta.

Noi chung, luong hiéu qua tri liéu hodc luong hicu qua chéng tiét cholin cua
hop chét theo sang ché 1a tr khoang 0,1% dung dich (1 mg/ml) dén khoang 100%
dung dich (1,000 mg/ml). Tét hon 14, liéu dugc pham dung khu tra tir khoang 0,1%
ndng d6 dén khoang 30% ndng do, va tét nhit 1a sir dung liéu dung cé thé tich tur
khoang 0,5 dén khoang 1,0 ml ctia duoc pham chira khoang 3% dén khoang 6%, vi du,
khoang 5%, cta hop chét trén mdi dién tich duoc diéu tri.

Lidu chinh xéc ctia hop chét theo sang ché c6 thé thay doi phu thude vao hiéu
qua, ché d6 diéu tri, dién tich st dung, tudi va can ning cua ddi tuong va mirc do
nghiém trong cta tinh trang bénh ly dugc diéu tri. Liéu hang ngay c6 thé duoc str dung

& dang riéng r€ hoac két hop mot dén bdn lan hang ngay hoac nhiéu hon.
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Viéce st dung trudce thoi gian di ngi khong chi bao gbm thoi gian budi toi hoac
thoi gian cu thé hodc thoi gian ban ngay; cu thé 13, trudc khi hodc trude thoi gian di
ngu c6 nghia la t6t hon néu dugc pham duoc sir dung, thuong nim trong khoang 1 dén
2 gio trude thoi gian ngh binh thudng clia mot nguoi (thuong 1a 4 dén 10 gio). Thoi
gian st dung trudce khi ngu co thé tao ra dap ung hodc hoat tinh t6t hon cua hoat chat

theo sang ché.

Viéc sir dung cua duoc phim theo sing ché c6 thé tao ra dap Ung lam sang
(giam tiét md hoi) vé co ban 1a giéng hodc twong tu cho ddi tuong, khi so voi viée su
dung cua dugc pham chira cing mot lugng cua glycopyrolat. Do do, két qua ctia phat
hién nay la ddng ngac nhién khi so vdi cac nghién ctru da duoc cong bd trude day ma
goly rang hop chét theo sang ché trong dugc pham can phai co mit vai nong do tir 5
lan dén 10 1an ndng do trong dugc pham chira glycopyrolat dé tao ra dap ung lam sang

vé co ban 1a giéng hodc twong tu.

Ngodi ra, viéc st dung ctia liéu thir hai ndm trong khoang 6 dén 10 gio sau lieu

thir nhit c6 thé cling la duoc phém dugc st dung hoac ché d6 dung liéu duoc uu tién.

Duogc phdm dung khu trt dé diéu tri tang tiét md hoi co thé 1a dung dich 1ong,
ban rén, hodc ran. Dung dich dugc bao ché theo cach thong thuong, vi du, bang cach
bd sung ta dugc, va co thé chira chat bao quan nhu p-hydroxybenzoat, hoac chat lam
on dinh nhu mudi kim loai kiém cua axit etylendiamin tetraaxetic, tuy y su dung chit
tao nhll twong va/hodc chét phan tan, va dung méi hitu co co thé tuy y dugc st dung
lJam chét tao solvat hodc chét tro tan, va duoc chuyén vao trong lo, 6ng thude tiém,

chai, 6ng, bom ti€ém, hoac thiét bi chira tuong tu.

Tuy nhién, dugc pham kho (khan) theo sang ché c6 thé co uu diém la lam giam
dén murc tbi thiéu, hodc loai trr, sur cAn thiét phai str dung chit bao quan bd sung vao
trong duogc phém. Do d6, theo mdt phuwong an duoc uu tién cla sang ché, duoc phém
1a dugc phdm hau nhu “khéng chira chit bao quan". Thuat nglt "khong chira chat bao
quan" nghia la dugc phém, mac du chira rugu hodc dung moi hiru co khac ma co thé
tao ra mot sd cac dac tinh bao quan, tuy nhién khong chua thanh phan chat bao quan

bd sung, dugc bd sung dé tao ra dic tinh bao quan, cho dugc phém.

T4 duoc khéac c6 thé duge st dung trong dugc pham theo sang ché, bao gdm, vi

du, dung mdi hitu co dugc dung nhu parafin (vi du, phan doan dau mo), dau thuc vat
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(vi duy, dau lac hodc dau hat mé), rugu don hodc da chirc nang (vi du etanol hoac
glyxerol), chét mang nhu bt khoang tu nhién (vi dy, cao lanh, dat sét, da talc, bot da),
bot khoang tong hop (vi du, axit silicic phan tan cao va silicat), duong (vi du, dudng
mia, lactoza va glucoza), chit tao nhil tuong (vi du, lignin, dich sulfit dd qua su dung,
metylxenluloza, tinh bot va polyvinylpyrolidon) va chit lam tron (vi du magie stearat,

da talc, axit stearic va natri lauryl sulfat).

Duoc phém theo sang ché c6 thé duoc bao ché bé'mg cach st dung k¥ thuat da
biét, va thuong dugc sir dung dé bao ché voi céc ta duge da bict, bao gdm chat bao

quan néu can.

Vi du, tai liéu sang ché mo ta ma hop chit glycopyrolat dé chuyén hoa la tan
trong nudc, hodc tan it nhat mot phan trong nude. Do do, hop chét glycopyrolat dé
chuyén héa, nhu cac chit trong tu chat chéng tiét cholin dé chuyén hoa (vi du, este)
dugc mo ta trude day la co thé duoc didu ché & dang dung dich dém (chira nuéc hoac
trén co sO nude). Tuy nhién, sang ché nay 12 lién quan dén viéc phat hién ra rang thanh
phan chira nuéc duge bd sung vao dugc pham c6 thé 1a tang luong tap chét trong duoc
phém, c6 thé 1am giam do 6n dinh cua hoat chét, va co thé 1am giam thot gian su dung
ctia san pham khi so véi dugce pham kho chira cac chit tuong tu chat chéng tiét cholin

d& chuyén héa lam thanh phan hoat tinh.

Hon nita, do dn dinh giam va luong tap chat tang doi véi cac chat tuong tu chat
chéng tiét cholin dé chuyén héa dugc bao che trong duoc pham chtra nudc hoac trén
co s& nudc s& goi ¥ hodc tham chi can phai bo sung chat bao quan vao trong dugc

pham.

Ngoai viéc uu tién hoac sy cAn thiét trong viéc lam giam su tiép xtc cla d6i
tugng dugc didu tri voi chét bao quan, mot s6 chét bao quan, nhu chét chdng oxy hoa,
axi ascorbic, co thé c6 cac nhugc diém khac khi duoc st dung khu tra trong duoc
phém chtra nugce. Vi du, duge phém chtra nudc chira axit ascorbic duoc xac dinh la tao
ra can lang c6 mau hdng trén da cta dbi tuong sau mot khoang dén mot sb gio sau khi

tiép xuc vai duge pham.

Do d6, dugc pham khong chua chit bao quan duoc pham, nhu duoc pham
khong chira axit ascorbic, co thé tao ra wu diém khac 1a duy tri duge pham khong mau

sau khi sir dung va trong subt khoang thoi gian cu tri trén da cua dbi tugng. Duge
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pham chira axit xitric khong tao ra cin lang mau hdng sau khi st dung dugc pham cho

da; do d6, duoc pham theo séng ché ¢6 thé chira axit xitric 1am chat chong oxy hoa.
Vi du thuce hién sang ché

Dir liéu thtr nghiém sau day cho thdy rang duoc pham chira nugc hodc trén co
s& nude duoc pham s& lam tdng sy ¢ mat cua tap chét trong duoc pham, va lam giam
d6 6n dinh cta dugc phim, ma cé thé 1am giam thoi gian st dung doi véi san pham
chita duge phdm nay. Thoi gian sir dung di dai c6 thé 1a mot yéu t6 thuat loi doi voi
quy dinh phé duyét dugc phém, cling nhu tao ra cac gia tri thuong mai ddi voi duoc

phdm dang gel dung khu tru.

Dit liéu thir nghiém dugc thé hién dudi day con gitp xac dinh sy giam cua
luong tap chit, va su ting vé do 6n dinh ddi voi san phém chira duoc phém dang gel

khan dung cuc bg theo sang ché.
Vidu 1 - Duoc phém chira nudc

Duoc phim chira nude, hodc trén co s¢ nude dung khu tra thong dung nhat xét
vé tinh hitu hidu cta thanh phéan tao ra gel ma tuong tic nudce dé tao ra gel chira nudc.
Cac vi du sau dugc thuc hién bé‘mg cach st dung hop chat, (3")-[2(R)-
xyc10penty1phenylhydroxyaxetoxy]-l'-metyl-l'-etoxycacbonylmetyl-pyrolidini bromua,
(hop chét (vii) trong danh muyc trén day), ma dugc ky hiéu 1a "BBI-4000" d¢ thuan tién

cho viéc tham chiéu.

Bang I sau day thé hién thanh phan cé trong dugc pham chia nude chira BBI-
4000, este chong tiét cholin dé chuyén hoa, duoc chuin bi va duoc kiém tra vé tap chét

va do on dinh:
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Bang |
Nguyén liéu S6 16
BB-61-1 BB62-1 | BB-63-1 | BB-64-1 | BB-65-1
BBI-4000 2,00 2,00 2,00 2,00 2,00
Hydroxyetyl xenluloza 1,00 1,00 1,00 1,00 1,00
Hexylen glycol 5,00 5,00 5,00 5,00 5,00
Benzyl alcohol 1,00 1,00 1,00 1,00 1,00
Etanol 95% 26,31 26,32 26,32 26,32 26,32
Polysorbat 80 1,00 1,00 1,00 1,00 1,00
Dimethiconol Blend 20 2,50 2,50 2,50 2,50 2,50
Natri phosphat hai
0,09 0,09 0,09
bazo, kho
Natri phosphat mot
0,53 0,53 0,53
bazo, khan
Axit xitric, khan 0,20
Trinatri xitrat dihydrat 1,16
Nudc 61,19 60,56 60,56 60,56 59,83
. dén pH , dén pH ,
2N HCl denpH 5 denpH 5 dén pH 5
4,5 5,5
. dén pH , dén pH )
2N NaOH den pH 5 45 dén pH 5 5 s dén pH 5

Phuong phap HPLC duoc phat trién trong phong thi nghiém thuong mai dé

thuc hién thir nghiém cho chét tuong tu chét chdng tiét cholin dé& chuyén hoa, va cic

chét c6 lién quan (tap chat):

Thiét bi:

m Hé thdng sic ky long hiéu nang cao (High performance liquid chromatography -

HPLC), hé dit liéu sac ky

m cOt XBridge Shield RP18, 4,6 x 150 mm, 3,5 umn HPLC

m Can phan tich ¢6 thé can dén 0,00001 g
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m Bé siéu am
® Binh chia do, 1,5 mL

m Diu loc mAu: 25 mm, 0,45 unn, HPF Millex-HV, Millipore hodc thiét bi thich hop

khac

Thudc thir, ngudn cap, moi trudong va dung dich:

= BBI-4000 chuén

m Nudc, loai HPLC

m Axetonitril (can), loai Optima

m Axit trifluroaxetic (TFA), Fisher

m Pha dong "A": 0,1% TFA trong nudc

m Pha dong "B": 0,1% TFA trong axetonitril

= Hén hop ra bd phan chich mau tu dong: Nudc: Axetonitril ty 1¢ 1:1
m Chét pha lodng: Axetonitril

Piéu ché BBI-4000 chuan (2 mg/mL trong chét pha loang):

Cac BBI-4000 chuin duoc chuén bi gidng nhau bang cach can 2,0 + 0,1 mg cua
BBI-4000 vao trong cic binh chia do dung tich 1 mL. Hoan tan va pha lodng dén thé

tich voi axetonitril va tron bang cach khudy dao.
Diéu ché mau (BBI-4000 dang gel):

Cac mau gel dugc chudn bi gidng nhau v6i luong dich 1a 2 mg/mL trong binh
chia @0 dung tich 5 mL. B6 sung 1,5 ml H20 va trén dé phéan tan mau. Pha lodng dén

thé tich voi axetonitril va loc miu phén udc qua dau loc mau.
Diéu kién HPLC:

Hé théng sac ky 1ong duge diéu chinh nhu sau:

HPLC Cot: XBridge Shield RP18, 4,6 x 150 mm, 3,5 um
Nhiét do cot: 25+ 1 °C

Nhiét d6 mau: nhiét d6 méi truong
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Téc do dong: 1,5 mL/phut

Thé tich phun: 10 pL

Viéc phat hién UV: 220 nm

Thoi gian chay: 20 phut
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Tht nghiém duge thuce hién cho cac duoc phém & gia tri do pH khac nhau, va

két qua dugc thé hién trong Bang II sau day vai méc thdi diém khong (" Time-Zero")

va 7 ngay ¢ 40°C:

Bang IT: Thr nghiém HPLC va tap cht bang HPLC ¢ thoi diém khong:

Mb (4 miu Khong Phosphat | Phosphat | Phosphat Xitrat
dém pH 4,5 pH 5,0 pH 5.5 pH 5,0
S6 16 BB-61-1 | BB-62-1 | BB-63-1 | BB-64-1 | BB-65-1
Thir nghiém
BBL (% trong 1,68% 2,08% 1,84% 2,13% 2,10%
4000 lwong)
TAN % 59.27% | 80,36% 73,48% 84,68% | 82,24%
RRT 0,15 | 13,22% 13,35% 13,71% 13,67% | 13,33%
RRT 0,16 - - - - 2,98%
RRT 0,76 | 16,41% 2,27% 7,09% 0,11% 0,38%
RRT 0,81 9,11% 2,28% 4,43% 0,74% 0,34%
Tap chét RRT 1,05 0,12% - - - -
(% dién | RRT 1,08 0,32% 0,77% 0,49% 0,71% 0,70%
tch) | RrRT126 | 019% | 021% 0,14% - i
RRT 1,27 1,11% 0,12% 0,59% - -
RRT 1,45 - 0,57% - - -
RRT 1,51 0,06% 0,07% 0,07% 0,09% 0,06%
RRT 1,87 0,19% - - - -
Téng
lugng tap 40,73% 19,64% 26,52% 1532% | 17,76%
chat
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Bang IT: Thir nghiém HPLC va tap chét bang HPLC trong 7 ngay:
Mouns | s | P | oot T P [
S616 BB-61-1 | BB-62-1 BB-63-1 BB-64-1 | BB-65-1
Thur nghiém
BBI- (% trong 1,44% 1,90% 1,70% 1,91% 1,85%
4000 lrong)
TAN % 63,52% 84,14% 75,51% 85,60% 84,61%
RRT 0,13 4,78% 4,93% 5,00% 4,90% 5,12%
RRT 0,80 18,93% 5,78% 11,14% 4,65% 5,11%
RRT 0,84 10,70% 4,30% 6,98% 4,00% 4,28%
RRT 1,05 0,16% - 0,08% 0,05% 0,06%
RRT 1,08 0,13% 0,11% 0,10% 0,08% 0,05%
RRT 1,13 0,05% 0,03% 0,04% 0,06% 0,09%
Tap chit RRT 1,17 0,05% 0,03% 0,03% 0,06% 0,04%
(% dién | RRT 1,19 0,06% 0,06% 0,06% 0,05% 0,05%
tich) | RRT 121 | 0,04% : 0,02% : :
RRT 1,23 0,18% 0,08% 0,12% 0,11% 0,14%
RRT 1,25 1,24% 0,34% 0,73% 0,18% 0,20%
RRT 1,27 0,02% 0,02% 0,02% 0,02% 0,03%
RRT 1,30 0,05% 0,05% 0,05% 0,06% 0,05%
RRT 1,38 0,09% 0,13% 0,12% 0,16% 0,15%
RRT 1,40 - - - 0,02% 0,02%
Tong
luong tap 36,48% 15,86% 24,49% 14,40% 15,39%
chat

Do do, tuir thoi diém khong ("time-zero") cua thur nghiém do 4n dinh testing,

luong co ban cua cac chat c¢é lién quan (tap chét va san pham bién chat) duoc xac

dinh. Vao ngay thu 7, luong chit cta thir nghiém giam, diéu nay chi ra rdng su bién

chét ctia BBI-4000 va mot sb san pham bién chét tang mot cach dang ké (RRT 0,84 va

RRT 0,80), didu ndy cho thiy ring hé dugc pham nay la thidu su 6n dinh. Viéc diéu

chinh do pH, cua chinh dugc phém nay, mac du tao ra phén tram su bién chat nho hon

trong dugc pham dugc dém, khong giai quyét dugc van dé nay.
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Thir nghiém thtr hai dugc thuc hién bang cach s dung duoc pham chtra 2%
este glycopyrolat dé chuyén hoéa (soft glycopyrrolate ester - SGE) trong hé dém chua
nuée, ma duoc thir nghiém dbi voi do 6n dinh & diéu kién duge lam lanh, 25°C (RT),

va 40°C, trong 7 ngay, va cho thdy xu hudng gidng nhau hodc két qua tuong tu.

Do d6, khong phu thudc vao dd pH, khi nude hoac dung dich dém chtra nudc co
mit, SGE bi bién chat tuong ddi nhanh va vé co ban ham luong giam trong it hon mot

tuan.
Vi du 2 - Dugc pham kho

DPé bao ché duoc pham khd, can luu ¥ rang nuéc hodc dung dich chira nudce
khong duogc bd sung vao dugc phém. Vi thanh phén tho, t4 duoc, va chét twong tu
khong duge lam kho hodc khong duge cho tham gia vao bat ky quy trinh lam kho nao,

do d6 mot luong nudce, ¢ dang hoi am du thura, ¢6 thé c6 mat.

Dugc pham kho trén co sd: etanol (dung moi), hexylen glycol (chat tao do am),
va hydroxypropyl xenluloza (HPC, chét tao gel), co thé thay doi vé luong hoic ty 1€.

Moi duoc phém duoc ky hiéu béng $6 nhan dang nhu sau:
69-1 = khong c6 chét chdng oxy hoa

73-2 = khong co chét chéng oxy héa nhung c6 polysorbat 80
72-2 = b sung propylen glycol va polysorbat 80

78- 1 va 78-2 = cac luong khac nhau cua HPC

79- 1 = voi axit ascorbic lam chét chong oxy hoa/chat axit hoa
79-2 = véi vitamin E lam chit chéng oxy hoa

84-1 = v6i axit xitric 1am chat chéng oxy héa/chét axit hoa

Dugc phdm 84-1 c6 thanh phan dugc pham dugc thé hién trong bang III, thé

hién d6 on dinh tot va duoc thir nghiém in VIVO.
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Bang 111
Thanh phén OA 5]
%0 (W/W)
BBI-4000 10
Klucel MF 1,25
Hexylen glycol 10
Dimethiconol Blend 20 2,5
Axit xitric, khan 0,1
Etanol (200 proof) 76,15

Thir nghiém lap lai lidu 1én dén 14 ngay

Thtr nghiém doc dong hoc va doc tinh he théng va & da trong 14 ngay ¢ lon
Gottingen Minipig duoc thuc hién va dugc hoan thanh bang cach st dung duoc pham
trén co s¢ thanh phan duoc pham 79-1 va 84-1 trén day nhung c6 luong tuong dbi cao
cua hoat chit cho thur nghiém d¢ dung nap. Cu thé, duoc phém vO1 thanh ph?m duoc
phdm duoc st dung trong nghién ctu nay co BBI-4000 lam thanh phan hoat tinh
(ngoai trir mAu ddi chimg chi chira chat din thudc), hydroxypropyl xenluloza lam chét
tao gel, hexylen glycol lam chat lam mém, axit ascorbic hodc axit xitric lam chat

chéng oxy héa/diéu chinh d6 pH va etanol lam chit dan thudc khan.

Ba nhom ctia mot con duc va mdt con cai bao gdm trong nghién cuu chinh,
nhém 1 nhan dugc chat dan thudc, nhom 2 nhan dugc BBI-4000 dang gel ¢ nong do
10% va nhém 3 nhan dugc BBI-4000 dang gel & nong d 20%. Tét ca cic nhém nhén
duoc 2mL cua dugce phém dang gel, mot 1an mdi ngay, lién tuc trong 14 ngay, duoc su

dung cho khoang 10% dién tich bé mit co thé cia dong vat trén lung cta chung.

Nghién ctru duge quan sat hang ngay tai vi tri st dung va tién hanh ghi lai
ching ban do va chimg phu (néu c6), viéc kiém tra thong thuong hang ngay bao gbm
nhip tim cing nhu danh gia kich thudc d@)ng tir mit & ngay tht 1,2, 3,5,7, 10 va 14,
quan sat thuong xuyén nhip tim va kich thudc dong tir mét dé xac dinh dugc bat ky tac
dung chéng tiét hé thong co thé c6. BO phan chinh dugc danh gia trong sudt qua trinh
danh gia tr thi va m6 bénh hoc duoc hoan thanh déi v&i da dugc xu 1y hodc khong
duoc xu 1y. MaAu mau dbi voi viée phéan tich hoa hoc va huyét hoc dugc thu gom cung

nhu cac mau PK.
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Két quéa cho thdy rang duoc pham dugc dung nap rat tot, khong xuat hién chimg
ban d6 hoac chung phu trong da duoc xtr Iy cua bat ky dong vat nao. Hang ngay, viéc
quan sat khong ghi nhan dugc bat ky su bat thudong nao vé nhip tim hogc thong s6 bat
ky khac. Viéc danh gia kich thude ddng tir mét cho thdy su binh thuong trong tat ca
cac lan danh gia trong tat ca cac dong vat. Thong s6 huyét hoc va hoa huyét dugc ghi
nhan 1a nam trong khoang gi4 tri binh thuong. Viéc kham nghiém tu thi khong cho

théy bat ky su bt thuong nao dong vat bat ky.

Phan tich md bénh hoc déi voi da dugc xtr ly bing duoc pham kho chia BBI-
4000 1a khong danh cht ¥ va gibng v6i da duoce xir 1y bang chat dan thudc va da khong
duoc xtr ly. Tat ca cac mau da tir cdc nhom khac nhau 1a twong ty v6i su thay d6i nho
khong cu thé ma duong nhu khong lién quan dén viéc diéu tri. Chirng viém bé mat nhe
duoc ghi nhan trong ha bi cua hiu hét cac miu da tir tit ca cac nhom va dién tich
khong duoc diéu tri (khong duoc xtr 1y), goi ¥ rang viéc phat hién nay khong lién quan

dén duoc pham hodc thu6c ma lién quan dén viéc nhot giit dong vat trong 1ong.

Lidu BBI-4000 udc tinh dugc st dung lén da trong thur nghiém nay la
40mg/kg/ngay dbi véi nhom 3 va 20mg/kg/ngay d6i véi nhom 2.

Phan tich PK cho thiy su tiép xac hé théng ctia BBI-4000 lién quan dén liéu co
thé thay dbi. Nong do 1én nhét duge quan sat & 2 gid sau 14 ngay su dung lidu & lon
Minipig nhan duge BBI-4000 ndng dd 20%. Hau hét cac gid tri PK d6i v6i chat
chuyén hoa axit carboxylic nho hon gi¢i han vé luong thap nhat (LLOQ = 4,75ng/mL
dbi v6i thir nghiém nay), phu hop véi thoi han su dung ngan clia chét chuyén hoa nay.
Nhém 1 (cht din thubc) khong quan sat thdy bat ky gia tri nao lén hon LLOQ, nhu

mong muon.

Cén luu ¥ rang trong sudt nghién clru ma can lang c6 mau hoi do cua dugc
pham duoc quan sat thdy trén da cua tht ca cac dong vat nhan duoc dugc pham chira
axit ascorbic. Mac du can léng nay co thé dugc loai bo béng cach téy sach da, tuy
nhién cin nay 1a khong thé chép nhan déi véi nguoi bénh; do do, cac dugc pham khac
duoc danh gia. Thu nghi¢ém méi duge thuc hién trong 2 lon thur nghiém moi1 vol dugc
pham méi khong chira (da loai bo) axit ascorbic, b0 sung axit xitric va hoén hop
Dimethiconol Blend 20. Thtr nghiém d6i v6i duoc pham chira axit xitric con cho thy
su dung nap t6t va khong xuét hién cin ling mau hoi d6 hoac cén ling c6 mau hong.
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Cac duoc phém sau duoc thé hién trong Bang IV, dugc thir nghiém vé do 6n

dinh:
Bang IV
. \ A 84-1 A 84-2 A 84-3
Thanh phan % (wiw) % (w/w) % (w/w)
BBI-4000 10 10 10
Klucel MF 1,25 1,25 1,25
Hexylen glycol 10 10 10
Dimethiconol Blend 20 1,25 1,25 1,25
BHT - 0,1 -
Propyl Gallat - - 0,05
Axit xitric, khan 0,1 0,1 0,1
Etanol (200 proof) 76,15 76,05 76,1 J

Lugng tap chét xac dinhd ¢ thoi diém "khong" duoc thé hién trong Bang V sau

day:
Béang V
Mo ta mau BB-84-1 BB-84-2 BB-84-3
Thur
nghiém
BBI- (% 9,81% 9,89% 9,72%
4000 | ‘trong
lugng)
TAN % 98,19% 95,15% 92,17%
RRT % Diéntich | RRT % Dién tich Dién tich RRT % Dién tich Dién tich
RRT 0,80 0,67% | RRT 0,80 0,62% RRT 0,64 6,07% 39617,03
RRT 0,96 0,10% | RRT 0,96 0,07% RRT 0,80 0,69%
Tap Chét RRT 1,09 0,86% | RRT 1,09 0,79% RRT 0,96 0,09%
RRT 1,48 0,19% | RRT 1,49 0,16% RRT 1,09 0,81%
RRT 2,05 0,90% 39245,56 RRT 1,49 0,17%
RRT 2,07 2,31% 100774,43
Téng
luong 1,82% 4,85% 7,83%
tap chat

Luong tap chét xéc dinh sau 7 ngdy dudi diéu kién gia ting, 40°C, dugc thé

hién trong Bang VI sau day:
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Bang VI
M6 ta mau BB-84-1 BB-84-2 BB-84-3
Thr
nghiém
BBI- (% 10,32% 10,18% 10,08%
4000 | trong
luong)
TAN % 97,89% 94.75% 93,84%
RRT % Dién tich | RRT % Dién tich Dién tich RRT % Dién tich Dién tich
RRT 0,80 0,59% | RRT 0,80 0,42% RRT 0,64 4,28% 212713,37
RRT 0,82 0,03% | RRT 0,91 0,16% RRT 0,80 0,58%
RRT 0,91 0,17% | RRT 0,96 0,15% RRT 0,96 0,20%
B RRT 0,96 0,04% | RRT 1,09 0,96% RRT 1,09 0,90%
Tap chat
RRT 1,08 0,04% | RRT 1,49 0,18% RRT 1,49 0,18%
RRT 1,09 0,80% | RRT 1,50 0,02% RRT 1,50 0,02%
RRT 1,49 0,19% | RRT 2,05 0,88% 44108,37
RRT 1,50 0,01% | RRT 2,07 2,49% 125413,63
Tong
luong 2,11% 5,25% 6,16%
tap chat

TAt ca cac duoc phém déu cho théy d6 on dinh tt, tuy nhién mot vai tap chét

duoc xac dinh trong duoc pham trong d6 chét chéng oxy hoa propyl galat hodc BTH

khong c6 mat trong duoc pham.

Thtr nghiém vé do 4n dinh con duoc tiép tuc hoan thanh trong khoang thoi gian

3 thang, béng cach str dung duoc phém sb 84-1, duoc thir nghiém & ba nhiét do: nhiét

do gia tang (40°C), nhiét d6 phong (25°C), va dugc lam lanh (khoang 4°C). Cu thé

hon, duoc pham sd 84-1 cu thé dugc bao ché bang cach s dung cac huong dan bao

ché duoc pham sau day:

a) két hop hexylen glycol va etanol trong ty 1€ va binh chtra thich hop.

b) bd sung axit xitric va khudy dé hoa tan.

¢) bo sung hoat chat (BBI-4000) va khudy dé hoa tan.

d) b6 sung Klucel MF va khudy dé hoa tan, dé tang do nhét cua san pham.
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e) cudi cung, b6 sung hdn hop Dimethiconol Blend 20 va phan tan nhanh.
f) lam ddng nhit hdn hop ciia cac budc a) dén e).

DP6i v&i cac mé nho, viéc 1am dong nhat co thé dugc thuc hién bang cach cho
qua/trdn 1an gilta 2 6ng tiém dugc ndi voi dau kim vi nhil hda. Doi vai me 1oén hon, ¢
thé can phai sir dung thiét bi lam dong hoa treo hoac truc tiep.

Két qua ctia nghién ctru vé d on dinh trong 3 thang duoc thé hién trong Bang

VII sau day:

Bang VII
7D- 14D- 30D- 30D- 90D- 30D- 90D-
Ngay 0
40C 40C 40C 5C 5C 25C 25C
Thu
. 9,81 10,32 10,21 10,25 9,32 10,50 10,26 10,63
nghiém
Tong

luong 1,82 2,12 2,12 3,48 2,77 2,35 3,29 3,87

tap chat

Vi du 3 — Nghién cru 1am sang

Nghién ctru 1am sang dé kiém tra duoc pham nay duge thuc hién, va co thé bao
gom:

Ddi tuong cuia nghién ciru nay:
Panh gi d6 an toan ciia BBI-4000 cho ddi twong méc sy tang tiét mo hoi, va
Danh gia tac dung didu tri dbi véi su tiét mod hoi duoc danh gid theo phan tich trong
luong va Thang do mirc d9 nghiém trong cla bénh tang tiét md hoi (Hyperhidrosis
Disease Severity Scale - HDSS) ctiia BBI-4000 khi dugc str dung khu tru cho dbi tugng
voi su tang tiét mo hoi & nach.

Nghién ctru timg phén co thé déi chiéu voi chét dan thude, lua chon ngau nhién,
mu doi duoc thuc hién tai mot trung tdm cho ddi tuong véi su tang tiét mo hoi ¢ nach.

Nghién cuu nay bao gdm 2 nghién ctru doan hé lién tiép sau day:
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Nghién ctru doan hé 1 so sanh gel BBI-4000 5% so v6i chét dan thudc trong
nghién clru ting phan co thé cho 6 dén 12 d6i tuong sau day (nghia la nach mot dong
vat s& nhan duoc gel BBI-4000 5% va dong vét con lai nhan duoc chét dan thude);

Nghién ctru doan hé 2 sé duoc b4t dau sau khi xac dinh duoc su dung nap tdt va
khong c6 bét ky bién cb bt loi han ché liéu nao tir nghién ctru doan h¢ 1 va so sanh
gel BBI-4000 10%, gel BBI-4000 5% so voi chat dn thudc trong nghién ctu song
song cho 18 d6i tuong sau day.

Trong tat ca cac nghién ctru doan hé, thude nghién ctru s€ dugc str dung mot lan
mdi ngdy lién tuc trong 14 ngay. Viéc kiém tra d6i vdi moi nghién ctru doan hé sé
duoge thuc hién theo duong co s (ngay 1), ngay 3, ngay 8, ngay 15 va ngay 16 dé sang
loc (ngay thir 3 dén ngay thit 7).

D6i tuong phai dap ung tAt c4 cAc tidu chudn sau dé co thé duoc chon cho
nghién clru:

Cai dbi tuong nir gidi va nam gidi co do tudi tr 18 dén 45 co tinh trang stc
khoe t6t. Viéc chuan doan ting tiét mo hoi nguyén phét ¢ nach théa mén tiéu chuan
sau:

Chi s6 HDSS 1a 3 hoic 4.

Thir nghiém phan tich trong lwong theo dudng co s¢ chi ra rang it nhat 50 mg

md héi duoc tiét khi ngu & mdi nach, trong 5 phat (nhiét do phong, 25°C).

Song song va dbi xung.

{t nhit trong thoi gian 6 thang.

C6 kha nang hiéu va ky nhan vao mau thong béo ddng ¥, ma phai co duoc trudce
khi diéu tri.

C6 kha nang hiéu va ky nhan vao bién ban dong ¥ cia Co quan bao hiém y té
(HIPAA) ma duoc chdp nhan st dung va cho biét tinh trang stre khoe cua mdi dbi
tuong.

C6 kha nang hiéu va tham gia tAt ca cac budc lién quan dén nghién ciu bao

gom viéc su dung thuoe nghién ctru.
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Duoc phém chira BBI-4000 hodc chi chtra chat dan thudc sé duoc str dung mot
lan hang ngdy vao budi toi (ngay trude thoi gian ngi). Doi tuong s& st dung 0,5 mL
cua san phim thudc nghién ctru trong tmg phu 1én toan bo nach, nhu theo ché d¢ diéu
tri ngau nhién. béi tuong t6t hon 1a khong nén tdm, 1am sach, hodc st dung san phém

bat ky 1én trén ving nach trong khoang 6 gi¢ st dung thudc nghién ctru.

Hidu qué s& duoc danh gi bing cach xéac dinh sy thay ddi vé su tiét md hoi do
duogc theo phan tich trong lugng so véi dudng co sd cho dén khi két thic viée diéu tri
va su thay dbi vé& HDSS so véi dudmg co s& cho dén khi két thuc viée dieu tri. Viéc
danh gia sy dung nap khu tra (su dong can, d6 kho, ching ban do, su rat, va ngira) con

dugc thuc hién.

Mic du mot s6 phuwong 4n duoc uu tién va phuong an khac theo sang ché da
duoc md ta dé minh hoa cho séng ché, tuy nhién can phai hiéu rang nguoi co hiéu biét
trung binh trong linh vuc nay ¢ thé thuc hién cac bién ddi ddi voi cac phuong én nay.
Do d6, ban md ta nay dugc xem la bao gdm tat ca cac phuong an theo sang ché va cac

bién ddi ctia chiing ma khoéng nam ngoai pham vi ctia sang che.
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YEU CAU BAO HQ
1. Dugc pham dang khan dung khu trd, trong d6 duoc pham nay chira:

(1) hop chat ¢ cong thic:

O
18]

O

(2)
trong d6 R 1a metyl hodc etyl, hop chét nay c6 cu hinh ddng phan 1ap thé R & vi tri 2
va cdu hinh dong phan 1ap thé R, S hodic RS ¢ vi tri 17 va 3, hodc hon hop cua ching;
(i1)  etanol khan c6 mit voi luong nam trong khoang tir 70% dén 99,9% khoi
lu’qng/khéi lugng (w/w) hoac khéi luqng/thé tich (w/v) ctia dugc phém; va
(i) tuyy, it nhat mot chit mang hodc ta dugc bd sung;

trong d6 duoc pham dang khan dung khu trii da néu chtra khoang tir 0,1% dén
30% w/w hoac w/v ctua hop chit c6 cong thic (2), dugc phém dang khan da néu co6 do
on dinh luu trix tdt hon so véi duoc phém chtra dung moi chtra nudc hodc dém chura

nudc.

2. Duoc phém theo diém 1, trong do it nhit mot chét mang hodc ta dugc bd sung co

mat.
3. Dugc pham theo diém 1, trong d6 R 1a etyl.
4. Dugc pham theo diém 1, trong d6 R 1a metyl.

5. Duoc phém theo diém 1, trong d6 hop chét c6 cong thic (2) duge chon tir nhom bao

N
A

gom:

(a) 2R,3'R) 3-(2-xyc1opentyl-2-phenyl-2-hydroxyaxetoxy)-1-(et0xycacbonylmetyl)-1-
metylpyrolidini bromua;

(b) (2R,3'S) 3—(2-xyclopentyl-Z-phenyl-2-hydroxyaxetoxy)-1-(et0xycacb0nylmety1)-1-
metylpyrolidini bromua;

(c) 2R,1'R,3'S) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-

(etoxycacbonylmetyl)-1-metylpyrolidini bromua;
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(d) (2R,1'S,3'S) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-
(etoxycacbonylmetyl)-1-metylpyrolidini bromua;

(¢) (2R,1'R,3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-
(etoxycacbonylmetyl)-1-metylpyrolidini bromua;

(f) (2R,1'S,3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-
(etoxycacbonylmetyl)-1-metylpyrolidini bromua;

(g) (2R,3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -metyl-1-
metoxycacbonylmetylpyrolidini bromua;

(h) (2R,3'S) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -metyl-1-
metoxycacbonylmetylpyrolidini bromua;

(i) 2R,1'R,3'R) 3 -(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -metyl-1-
metoxycacbonylmetylpyrolidini bromua;

() (2R,1'R,3'S) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -metyl-1-
metoxycacbonylmetylpyrolidini bromua;

(k) (2R,1'S,3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-metyl-1-
metoxycacbonylmetylpyrolidini bromua; va

(1) (2R,1'S,3'S) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -metyl-1-

metoxycacbonylmetylpyrolidini bromua.

6. Duogc pham theo diém bt ky trong sé cac diém tr 1 dén S, trong do hop chat c6
cobng thirc (2) c6 mat véi nong do nam trong khoang tir 2% w/w hodc w/v dén 10%

w/w hodc w/v cua dugc pham.

7. Duoc pham theo diém bét ky trong sé cac diém tir 1 dén 3 va 5, trong d6 hop chat
co cong thie (2) la (2R, 3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-

(etoxycacbonylmetyl)-1-metylpyrolidini bromua.

8. Duoc pham theo diém 6, trong d6 hop chit co cong thuc (2) la (2R,3'R) 3-(2-
xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1 -(etoxycacbonylmetyl)-1-metylpyrolidini

bromua.

9. Dugc phédm theo diém bat ky trong s6 cac diém 1-2 va 4-5, trong d6 hop chat c6
cong thue (2) la (2R, 3'R) 3-(2-xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-
(metoxycacbonylmethyl)-1-metylpyrolidini bromua.
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10. Duoc phdm theo diém 6, trong d6 hop chat c6 cong thirc (2) 1a (2R,3'R) 3-(2-
xyclopentyl-2-phenyl-2-hydroxyaxetoxy)-1-(metoxycacbonylmetyl)-1 -metylpyrolidini

bromua.
11. Duoc phdm theo diém bét ky trong s6 cac diém tir 1 dén 5, con chira axit xitric.

12. Dugc phim theo diém bét ky trong sd cac diém tir 1 dén S5, con chua hexylen

glycol.

13. Dugc phim theo diém bat ky trong sb cac diém tir 1 dén 5, con chtra Dimethiconol

Blend 20.

14. Duoc phém theo diém bat ky trong s6 cac diém tir 1 dén 5, con chua axit xitric,

hexylen glycol va Dimethiconol Blend 20.

15. Duoc pham theo diém bét ky trong s cac diém tir 1 dén 5, dugc bao ché dudi dang

ran hoac ban ran.

16. Duogc phém theo diém bét ky trong sb cac diém tir 1 dén 5, duoc bao ché dudi dang
bot, kem, thude xuc dang stra, thube bot, dung dich, dich huyén phu, miéng dan, bang

gidy tim thudc hodc nhil dich.

17. Dugc pham theo diém bat ky trong s6 cac diém tir 1 dén 5, duoc bao ché dudi dang

khi dung.
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