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Linh vyc ky thuat dugc dé cap

Sang ché dé cap dén duge pham dang nude chira insulin, chit tuong tu insulin
hodc din xuét cua insulin, va methionin ding dé diéu tri bénh tiéu duong; va quy trinh
bao ché, va thube dugc san xuét tir dugce phém nay dung dé bénh tiéu dudng.

Tinh trang ky thuit ciia sang ché

S6 ngudi mic bénh tidu dudng trén thé gidi ngay cang gia ting. Nhiéu nguoi
trong sb ho duoc goi la méc bénh tiéu duong typ I ma hién tai chi c6 mét liéu phap
duy nhét ¢6 thé duoc sir dung 1a thay thé viéc tiét insulin ndi tiét bi thiéu hut. Nhimng
ngudi mic bénh phai tiém insulin ca doi, thudng mot vai lin trong mot ngay. Bénh
tidu dudng typ II khac véi bénh tiéu duong typ I & chd, ngudi bénh khong thudng
xuyén thiéu insulin, nhung rit nhiéu trudong hop, dic biét & giai doan tién trién, viéc
diéu tri bing insulin néu thich hop sé& dwoc két hop véi thude chdng tiéu dudong ding
qua duong miéng, dugc coi la phuong phép diéu tri thuan loi nhét.

O cac d6i twong khoe manh, viéc gidi phéng insulin cua tuyén tuy c6 quan hé
chit ché v6i ndng @6 glucoza trong mau. Muc dudng huyét ting, gidng nhu murc
glucoza do dugce sau khi dn, dugc bu nhanh chong bing qua trinh tiét insulin ting lén
mdt cach twong ung. Trong giai doan an kiéng, mirc insulin trong huyét tuong giam
xudng mirc co s (dudng co s6) di dé dam bao sy cung cép lién tuc glucoza cho cic
co quan va md nhay insulin, va dé gitr cho gan san xuét glucoza & mirc thip vé dém.
Viéc thay thé qua trinh tiét insulin ndi sinh bing insulin ngoai sinh, thuong bing cach
dung insulin dudi da, thuong khong dat duge té1 muc chat lugng néu trén cla quéa
trinh diéu hoa sinh 1y glucoza trong mau. Thong thudng, c6 mdt s6 trudng hop mirc
duong huyét méat can bing, nghia 1 ting hodc giam, va nghiém trong nhit c6 thé de
doa mang sdng. Ngoai ra, tuy nhién, mic duong huyét tang theo tudi, ma khong co
triéu chung ban diu, gy ra nguy co ddng quan tim cho strc khée. Nghién ctru DCTT
trén quy mo 16n & My (The Diabetes Control and Complications Trial Research Group
(1993), N. Engl. J. Med. 329, 977-986) cho thdy rd rang rang mirc dudng huyét chiu
trach nhi€ém chinh trong viéc phat trién cac bién chimg cia bénh tiéu duong sau do.
Céc bién ching cta bénh tiéu duong 13 su ton thuong vi mach va dai mach ma thuong

xuét hién trong mét sb truong hop nhu bénh véng mac, bénh than, hoic bénh than kinh
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va din t6i mu, suy than va mit tir chi, va ngoai ra, di kém véi nguy co rdi loan tim
mach gia ting. Tir diéu nay c6 thé suy luan ring liéu phap diéu tri bénh tiéu duong cai
tién phai c6 muc tiéu chinh 1a giit mirc dudong huyét gan véi mire duong huyét sinh ly
néu co thé. Theo khai niém ctia lidu phap insulin ting cudng, diéu nay cé thé dat duge
bing phuwong phap tiém, mdt vai lan trong mot ngay, ché pham insulin tic dung nhanh
va tac dung chém. Cac ché phém tadc dung nhanh dugc st dung vao céc bira an, dé bu
vao luong dudomg huyét gia ting sau khi an. Cac ché phdm insulin can ban tac dung
cham dugc dung dé dam bao su cung cép can ban insulin, dac biét vé dém, ma khong
dan dén tinh trang giam glucoza huyét (giam mirc duong huyét).

Insulin 12 mot polypeptit cdu thanh tir 51 axit amin chia thanh 2 chudi axit
amin: chudi A, véi 21 axit amin, va chudi B, v&i 30 axit amin. Cac chudi nay lién két
v6i nhau bing hai cdu disulfua. Cac ché phim insulin d4 dugc sir dung trong diéu tri
bénh tiéu duong trong nhiéu nim nay. Cac ché phdm nay khéng chi st dung cac
insulin c6 trong t nhién ma gan day con sir dung cic dan xuét cta insulin va cc chét
tuong tu insulin.

Céc chét trong tu insulin 14 céc chét tuong tu insulin ¢6 trong tu nhién, goi la
insulin ngudi hodc insulin dong vét. Chung khac bi€t boi sy thay thé it nht mét géc
axit amin c6 trong tu nhién béng axit amin va’hodc béng cach bd sung/loai bo it nhét
mdt gdc axit amin, khéi insulin twong tng, néu khong 1 insulin gidng hét, c6 trong tu
nhién. Axit amin dugc thay thé ciing c6 thé 1a axit amin khong c6 trong ty nhién.

Céc dan xuét cua insulin 1a cac din xuit cua insulin c6 trong tu nhién hodc chét
twong tu insulin thu dwoc bang cach cai bién hoéa hoc. Cai bién hoa hoc c6 thé bao
gém, vi du bd sung mdt hodc nhidu nhém hoéa hoc da xac dinh vao mét hodc nhidu axit
amin. N6i chung 12 hoat tinh ciia cac dén xuét coa insulin va cac chét twong tu insulin
& mot mirc dd nao d6 bi thay ddi so véi insulin & ngudi.

Cac chit tuong tu insulin cé thoi diém bt dau tac dung cham hon dugc mo ta
trong EP 0 214 826, EP 0 375 437, va EP 0 678 522. EP 0 124 826, trong s cic tai
liéu khéc, dé cap dén cac thay thé B27 va B28. EP 0 678 522 mb ta cac chit tuong tu
insulin ¢6 axit amin khac & vi tri B29, tét hon 14 prolin, nhung khong phai 13 axit
glutamic.

EP 0 375 437 bao gdm céc chét twong tu insulin ¢6 lysin hodc arginin & B28,

ma ciing c6 thé tiy y duge cai bién & B3 va/hodc A21.
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EP 0 419 504 mb ta céc chét twong tu insulin khéng bi cai bién hoa hoc bang
cach cai bién gbc asparagin & B3 va cai bién it nhit mot axit amin khac & vj tri A5,
Al15, A18 hoac A21.

Noéi chung la, céac dan xuét cua insulin va cac chét tuong tu insulin c6 hoat tinh
bi thay dbi & mot mirc nhat dinh so véi insulin nguoi.

WO 92/00321 mo ta cac chit twong tu insulin trong dé it nhdt mot axit amin &
vi tri B1-B6 bj thay thé bing lysin hodc arginin. C4c insulin nay, theo WO 92/00321,
c6 tac dung kéo dai. Tac dung kéo dai ciing dugce thé hién & cac chét tuong tu insulin
dugc mo ta trong EP-A 0 368 187. Muc dich cua liéu phéap insulin ting cudong la nd
Irc 1am giam nguy co cho strc khoe bang cach chu trong kiém soat én dinh mirc duong
huyét bing cac phuong phap ding insulin cin ban sém. Mot vi du vé insulin cin ban
thong thudng 1a thude Lantus® (hoat chét: insulin glargin = Gly (A21), Arg (B31), Arg
(B32) insulin nguoi). N6i chung 1a, muc dich ciia viéc phat trién cac insulin cin ban
moi, va duge cai thién 1a dé giam thiéu s6 14n xudt hién cac su kién giam dudng huyét.
Insulin cin ban ly twéng tac dong mdt cach an toan & tirng bénh nhan trong it nhat 24
gio. Ly tuong néu thoi diém bat dau tac dung cua insulin bi cham lai va cé profin/hoat
tinh trong dbi thing, nhor d6 giam thiéu dang ké nguy co ngimg cung cdp duong trong
thoi gian ngdn, va cho phép dung ngay cé trude khi an.

Viéc cung cip insulin cin ban dat hiéu qua khi hoat tinh cta insulin 6n dinh
trong thoi gian l4u nhét c6 thé, nghia 1a co thé duoc cung cdp bing mdt lugng insulin
khong ddi. Két qua 1, nguy co xay ra hién tuong ha duong huyét 1a rt thip va kha
nang thay ddi theo ting bénh nhan va timg ngay duoc giam thiéu. Do dé, profin dugc
dong hoc cta insulin cin ban ly tudng phai duge dic trung bang thoi diém bét diu tac
dong bi cham lai va béng tac dung kéo dai, nghia la tdc dung trong mot thoi gian dai
va dong nhét.

Céc ché phim cua insulin c¢6 trong tu nhién ding dé thay thé insulin dwoc bay
ban trén thi truong khac nhau vé ngudn gbe insulin (vi du, insulin bo, lon, ngudi) va
ciing nhu khac nhau trong thanh phéan ciia chiing, va do do, profin hoat tinh (thoi diém
bat ddu tic dung va thoi gian tac dung) co thé bi anh hudong. Thong qua viéc két hop
cac san phdm insulin khac nhau c¢é thé thu dwoc profin hoat tinh bit ky trong sb rat
nhiéu profin hoat tinh va tao ra khoang dudng huyét sinh 1y rit 16n. Ngay nay, cong

nghé ADN tai td hop cho phép tao ra cac ché phim insulin cai bién thudc loai nay.
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Chung bao gdm insulin glargin (Gly(A21)-Arg(B31)-Arg(B32) insulin nguoi), ¢ thoi
gian tac dong kéo dai. Insulin glargin duoc tiém & dang dung dich trong sudt, c6 tinh
axit va dya trén dic tinh tan clia no bi két tia & do pH sinh ly cia mé dudi da dudi
dang san phdm két hop hexame én dinh. Insulin glargin dugc tiém mét 1n mot ngay
va dang chil y so véi cac insulin tac dung dai khac vé profin huyét thanh thing cia né
va tac dung di kém 14 lam giam nguy co tut glucoza huyét vao ban dém (Schubert-
Zsilavecz et al., 2:125-130 (2001)). Khong giéng v&i cac ché phdm duogc mo ta tir
trude dén gid, ché phdm cu thé cua insulin glargin c6 thoi gian tac dung dai dwgc dic
trung béi dung dich trong sudt c6 dd pH axit. Cu thé, & d6 pH axit, tuy nhién, cac
insulin thé hién tinh én dinh giam va xu huéng két tu do nhiét va tai sinh ly-nhiét ting,
didu nay c6 thé xudt hién & dang xwong mi va két tua (tao thanh hat) (Brange et al., J.
Ph. Sci 86:517-525 (1997)).

D3 phat hién thdy ring cac chit twong tu insulin nay tao ra profin thoi gian co
sd/hoat tinh mong mudn nhu di mé ta, khi cac chét tuong ty insulin duoc dic trung
bdi cac dac tinh:

« dau tan cung ctia chudi B dugc ciu thanh tir géc axit amin bazo dugc amit hoa nhu
lysin hodc arginin amit, nghia 13, trong gc axit amin bazo duoc amit héa & dau tan
cting ctia chudi B, nhom carboxyl ctia axit amin & dau tan ciing & dang duoc amit hoa
va

« gbc axit amin & dau tan cing N cua chudi A cua insulin 1a gde lysin hodc arginin, va
* vi tri axit amin A8 1a gdc histidin, va

« vi trf axit amin A21 la gbc glyxin, va

* ¢6 hai vi tri thay thé axit amin trung tinh bang axit amin c6 tinh axit, hai vi tri bd
sung cac gdc axit amin mang dién 4m, hodc mot vi tri thay thé va mét vi tri bd sung
néu trén, & tung trong sd cac vitri sau A5, Al15, A18, B-1, B0, B1, B2, B3, va B4,

Ddi v6i cac ché phdm dang nudce chira insulin, cac chét tuong tyr insulin, va céc
dan xuét cua insulin, thuong thi cac protein dd dé cdp khong én dinh hoa hoc hoan
toan, nhung thay vao do, né 1a mot ham cda thoi gian, nhiét d6 bdo quan, va viéc di
chuyén ché pham, va nhidu yéu t khéc, c6 rt nhiéu qua trinh xay ra & cip do phan tu,
anh hudng dén cac insulin, cac chit tuong ty insulin va céc dan xuét cua insulin, anh
huéng khong tét dén chat luong clia ché phdm. Mot hop chét anh huéng dén do én

dinh héa hoc ctia céc insulin, cac chat twong tu insulin, va cdc din xuat cua insulin 1a
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oxy, viéc hop chdt nay tiép xuc vdi cac ché phdm quan tim 1a diéu khong tranh khoi
do n6 c6 mit trong khong khi, dic biét 1a trong trudng hop cac ché phdm dugc déng
go6i dé ding nhiéu 1an. Trong s rit nhiéu yéu té khéc, kha ning oxy hoa ciia oxy ¢
thé tao ra tac dung khong t6t dén d6 6n dinh hoa hoc.

Ban chit ky thuit ciia sang ché

Ngac nhién phat hién ra rang viéc bd sung axit amin methionin vao cic ché
phim cda insulin, cac chét twrong tu insulin, va cac din xut cua insulin c6 tic dung
lam tang d6 dn dinh cho cac protein nay.

Do d6, muc dich cia sang ché 1a d& xudt dugc phdm dang nudc chira insulin,
chit twong tu insulin hodc dan xuét cia insulin, hodc mudi c6 kha ning dung nhan vé
mdt sinh ly cua ching, va methionin.

Sang ché con dé xuét duoc pham nhu duoc mo ta & trén, trong dé insulin duoc
chon tir nhom gém insulin nguoi, insulin lgn, va insulin bo.

Sang ché con dé xuét duge pham nhu duge mb ta & trén, trong d6 chit tvong ty
insulin duogc chon tir nhom gdm Gly(A21), Arg(B31), Arg(B32) insulin ngudi,
Lys(B3), Glu(B29) insulin ngudi, Asp(B28) insulin ngudi, Lys(B28) Pro(B29) insulin
ngudi, Des(B30) insulin ngudi va chat twong ty insulin ¢6 cong thire I.

Mo ta viin tit cac hinh vé

Fig.1: tac dung lam giam murc dudng huyét cia cac chét tuong tu insulin c¢6 cong thirc
I & chugt nhit

Fig.2: tac dung lam giam mirc dudng huyét ciia cac chét tuvong tu insulin c6 cong thire
[ &cho

Fig.3: tic dung lam giam murc duong huyét cia YKL205 & cho

Fig.4: tac dung ha mirc duong huyét phu thude kém ctia YKL205 & ché

Fig.5: tac dung lam giam mirc duong huyét cia cac chat twong tu insulin ¢6 cong thirc
II theo sang ché & chudt nhat

Fig.6: tac dung lam giam muc dudng huyét cia insulin glargin & chudt nhat.

MG ta chi tiét sang ché

Sang ché con dé xuét duoc phidm nhu duge md ta & trén, trong d6 insulin duoc
chon tir nhom gém insulin nguoi, insulin Ign, va insulin bo.

Sang ché con dé xuét dugc phdm nhu duge mo ta & trén, trong d6 chét twong ty

insulin dugc chon tir nhom gdm Gly(A21), Arg(B31), Arg(B32) insulin ngudi,
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Lys(B3), Glu(B29) insulin ngudi, Asp(B28) insulin ngudi, Lys(B28) Pro(B29) insulin

ngudi, Des(B30) insulin ngudi va chét twong tu insulin c¢6 céng thic I

S S
1 5 10| 15 20
AOGIVEASCCHSICSLYAISLEAISYCG
| (SEQIDNO: 1) N\ chudi A
s\ S
|
S S
| |
B-1BOB1B2B3B4HLCGSHLVEALYLVCGERGFFY
1 5 10 15 20 25
TP B29 B30 B31 B32 (SEQIDNO:2)
chudi B
30
trong do

A0 1aLyshodc Arg;

AS  1a Asp, Gln hodc Glu;

AlS 1a Asp, Glu hodc Gin;

Al18 la Asp, Glu ho3c Asn;

B-1 1a Asp, Glu hodc nhoém amino;

B0  1a Asp, Glu hodc lién két hoa hoc;

Bl la Asp, Glu hodc Phe;

B2  1a Asp, Glu hoic Val;

B3  la Asp, Glu hodc Asn;

B4  1a Asp, Glu hodc Gln;

B29 14 Lys hodc lién két hoa hoc;

B30 1a Thr hodc lién két hoa hoc;

B31 14 Arg, Lys hodc lién két hoa hoc:

B32 la Arg-amit, Lys-amit hodc nhom amino,

trong do6 hai géc axit amin cda nhom nay bao gém AS, Al5, Al18, B-1, B0, B1, B2,
B3, va B4, dﬁ‘)ng thoi va doc 1ap voi cdc nhdm khéc, 1a Asp hodc Glu, cu thé trong dé
chét tuong tyu insulin duge chon trong nhém gém:

Arg (A0), His (A8), Glu (AS), Asp (A18), Gly (A21), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Asp (A18), Gly (A21), Arg (B31), Lys (B32) - NH,

7-
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insulin nguoi,

Arg (A0), His (A8), Glu (A15), Asp (A18), Gly (A21), Arg (B31), Arg (B32) - NH,
insulin ngudi,

Arg (A0), His (A8), Glu (A15), Asp (A18), Gly (A21), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu(AS), Glu (A15), Gly (A21), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Glu (A15), Gly (A21), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His(A8), Glu (AS), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His(A8), Glu (AS), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B3), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B31), Arg (B32) - NH,
insulin nguoi, |

Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His(A8), Gly (A21), Asp (B3), Glu (B4), Arg (B31), Arg (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Gly (A21), Asp (B3), Glu (B4), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A5), Gly (A21), Glu (B4), Arg (B31), Arg (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B4), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Glu (B4), Arg (B31), Arg (B32) - NH,
insulin ngudi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Glu (B4), Arg (B31), Lys (B32) - NH,
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insulin ngui,

Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B4), Arg (B31), Arg (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B4), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B0), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A195), Gly (A21), Glu (B0), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguot,

Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Asp (B1), Arg (B31), Arg (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Asp (B1), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B1), Arg (B31), Arg(B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B1), Arg (B31), Lys (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B1), Arg (B31), Arg (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B1), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Gly (A21), Glu (B0), Asp (B1), Arg (B31), Arg (B32) — NH,
insulin nguoi,

Arg (A0), His (A8), Gly (A21), Glu (B0), Asp (B1), Arg (B31), Lys (B32) — NH,
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insulin ngudi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B30), Arg (B31) - NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B30), Lys (B31) - NH,
insulin nguoi.

Sang ché con d& xudt duge pham nhu duge mo ta & trén, trong d6 chat tuong tur

insulin dugc chon tir nhém gdm chét tuong tu insulin ¢ cong thire 11

S S
1 5 | 10 | 15 20
A-1A0A1IIVEASCCHSICSLYAISLEAI1I8Y C A21
| | Chudi A
(SEQ. ID NO: 3)
\ -
S S
| |
B-1BOBIVB3B4HLCGSHLVEALYLVCGERGFFY
1 5 10 15 20 25
TP B29 B30 B31 B32 (SEQ.ID NO: 4) chudi B
30
trong do

A-1 laLys, Arg hodc nhdm amino;

A0  laLys, Arg hodc lién két héa hoc;

Al 13 Arg hodc Gly;

A5 1a Asp, Glu hodc Gln;

AlS5 la Asp, Glu hodc Gln;

Al8 1a Asp, Glu hodc Asn;

A21 1a Ala, Ser, Thr hodc Gly;

B-1 1a Asp, Glu hodc nhom amino;

B0  1a Asp, Glu hojc lién két hoa hoc;

Bl 1a Asp, Glu, Phe hoic lién két hoa hoc;

B3  la Asp, Glu hodc Asn;

B4  1a Asp, Glu hodc Gln;

B29 1a Arg, Lys hodc axit amin dugc chon trong nhom gé‘)m axit amin Phe, Ala, Thr,
Ser, Val, Leu, Glu hodc Asp, hodc lién két hoa hoc;
B30 1a Thr hogc lién két héa hoc;

-10-
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B31 1a Arg, Lys hodc lién két héa hoc;

B32 14 Arg-amit hodc Lys-amit,

trong dé khong nhiéu hon mét géc axit amin dugc chon tir nhom gém AS, Al5, AlS,
B-1, BO, B1, B2, B3 va B4, déng thoi va doc 1ap véi nhom khac, 1a Asp hodc Glu, cu
thé trong do chét twong tu insulin dugc chon trong nhém goém:

Arg (A-1), Arg (A0), Glu (AS), His (A8), Gly (A21), Arg (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), Glu (AS), His (A8), Gly (A21), Lys (B30) — NH; insulin ngudi,
Arg (A-1), Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B30) — NH, insulin ngudi,
Arg (A-1), Arg (A0), Glu (A15), His (A8), Gly (A21), Lys (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), Asp (A18), His (A8), Gly (A21), Arg (B30) — NH, insulin ngudi,
Arg (A-1), Arg (A0), Asp (A18), His (A8), Gly (A21), Arg (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B0), Lys (B30) — NH; insulin ngudi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Asp (B3), Lys (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B4), Lys (B30) — NH; insulin ngudt,
Arg (A0), His (A8), Gly (A21), Arg (B31), Arg (B32) — NHj; insulin nguoi,

Arg (A0), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH; insulin nguoi,

Arg (A0), Glu (AS), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH; insulin nguoi,
Arg (A0), Glu (AS), His (AS8), Gly (A21), Arg (B31), Lys (B32) — NHj, insulin nguoi,
Arg (A0), Asp (A18), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH; insulin
nguoi,

Arg (A0), Asp (A18), His (A8), Gly (A21), Arg (B31), Lys (B32) — NHj; insulin
nguoi,

Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH; insulin ngudi,
Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH; insulin nguoi,
Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH; insulin ngudi,
Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH; insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B31), Arg (B32) — NHj; insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B31), Lys (B32) — NH, insulin ngui,
Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH; insulin ngudi,
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Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH, insulin ngudi,
Arg (A0), His (A8), Gly (A21), Arg (B30) — NH; insulin nguoi,
Arg (A0), His (A8), Gly (A21), Lys (B30) — NH,; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Arg (B30) — NH, insulin nguai,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Lys (B30) — NH, insulin ngudi,
Arg (A0), Arg (A1), His (A8), Gly (A21), Arg (B30) — NH,; insulin nguoi,
Arg (A0), Arg (A1), His (A8), Gly (A21), Lys (B30) — NH; insulin nguoi,
His (A8), Gly (A21), Arg (B31), Arg (B32) — NH, insulin nguoi.
Sang ché con d& xuét dugc phim nhu duoc mé ta & trén, trong d6 din xudt cua
insulin duogc chon tir nhém gdm B29-N-myristoyl-des(B30) insulin ngudi, B29-N-
palmitoyl-des(B30) insulin ngudi, B29-N-myristoyl insulin ngudi, B29-N-palmitoyl

B28pro®®  insulin ngudi, B28-N-palmitoyl-

insulin nguoi, B28-N-myristoyl Lys
LysBngro1329 insulin ngudi, B30-N-myristoyl-Thr®*’Lys®® insulin nguoi, B30-N-
palmitoyl-ThrBszyst insulin nguodi, B29-N-(N-palmitoyl-Y-glutamyl)-des(B39)
insulin nguoi, B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) insulin ngudi, B29-N-(»-
carboxyheptadecanoyl)-des(B30) insulin nguodi, va B29-N-(w-carboxyheptadecanoyl)
insulin nguoi.
Sang ché con d& xudt dugc phim nhu duge mo ta & trén, chira
kém véi lugng nam trong khoang tir 0,001 dén 0,2mg/ml,
chét bao quan vé6i lugng nam trong khoang tir 0,1 dén 5,0mg/ml, va
chit lam déng truong véi lugng nim trong khoang tir 5,0 dén 100mg/ml, va
c6 d6 pH= 5 hodc nhé hon.
Sang ché con d& xudt dugc phim nhu dugc mo ta & trén, chira chit bio quan
duoc chon tir nhém gdém phenol, m-cresol, clocresol, ruou benzylic, va cac paraben.
Sang ché con dé xuat duge pham nhu duge mé ta & trén, chira chit 1am déng
treong dugc chon tir nhom g@)m manitol, sorbitol, lactoza, dextroza, trehaloza, natri

clorua, va glyxerol.

Sang ché con dé xudt duge pham nhu duge mé ta & trén, c6 d6 pH ndm trong
khoang pH 2.5 dén 4,5, tdt hon néu trong khoang pH 3,0 dén 4,0, t6t hon nira néu vao
khoang pH=3,75.

Sang ché con dé xuét duge pham nhu duge mé ta & trén, trong d6 insulin, chét

tuong tu insulin va/hodc dan xuét cua insulin ¢6 mét véi nong dd nam trong khoang tir
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240 dén 3000nmol/ml.

Sang ché con dé xuat dugc phim nhu duge md ta & trén, chira glyxerol véi
ndng d6 ndm trong khoang tir 20 dén 30mg/ml.

Sang ché con dé& xudt duoc pham nhu duge md ta & trén, chira glyxerol véi
ndng d6 khoang 25mg/ml.

Sang ché con dé xuét dugc phém nhu dugc mod ta & trén, chira m-cresol voi
ndng d6 nim trong khoang tir 1 dén 3mg/ml, t&t hon néu 2mg/ml.

Sang ché con dé xudt dugc phdm nhu dugc mé ta & trén, chira kém véi néng dod
khoang 0,01 hodc 0,03 hodc 0,08mg/ml.

Sang ché con dé xuét duge phim nhu dugc mé ta & trén, trong dé dugc phdm
nay con chira GLP1 (glucagon-like peptide-1-peptit giéng glucagon 1) hoac chét twong
tw hodc dan xuit ctia nd, hodc exendin-3 va/hoic -4 hodc chét twong tu hodc din xudt
ctia nd, tot hon néu 12 exendin-4.

Sang ché con dé xuit dugc phdm nhu duge md ta & trén, trong doé chét tuong tu
exendin-4 dugc chon trong nhom gdm
H-desPr036-exendin-4-Lys6-NH2,

H-des(Pro’ 6’37)-exendin—4-Lys4-NH2 va
H-des(Pr036’37)-exendin-4-Lys5-NH2,

hodc mudi ¢ thé dung nhan duge vé mat dugce ly cia chiing, hodc trong d6 chét twong
tu cia exendin-4 dugc chon tir nhém g@)m:

desPro®® [Asng]exendin-4 (1-39),

desPro’® [IsoAspzs]exendin-4 (1-39),

desPro’® [Met(0)", Asp**]exendin-4 (1-39),

desPro’® [Met(0)"*, IsoAsp**Jexendin-4 (1-39),

desPro’® [Trp(0,)>, Asp**lexendin-2 (1-39),

desPro* [Trp(02)25, IsoAspzs]exendin-2 (1-39),

desPro® [Met(0)*Trp(0,)%, Asp®]exendin-4 (1-39) and
desPro*® [Met(O)MTrp(Oz)zs, IsoAsng]exendin-4 (1-39),
hodc mubi co thé dung nhén duoc vé mat duge ly cda ching.

Sang ché con dé xuit dugc phdm nhu duge mé ta & trén, trong do peptit Lysg-
NH, dugce gén véo cac dau tan cung C cua céc chét tuong tu exendin-4.

Sang ché con dé xuét duge pham nhu dugc mé ta & trén, trong do chit tuong tu
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ctia exendin-4 dugc chon tir nhém gdm:

H-(Lys)s- des Pro*® [Asp®®]exendin-4(1-39)-Lyss-NH,

des AsngPro36, Pro*’, Pro®® exendin-4(1-39) -NH,,

H-(Lys)s- des Pro’®, Pro’’, Pro®® [Asp**]exendin-4(1-39) -NH,,

H-Asn-(Glu)s des Pro®, Pro’’, Pro®® [Asng]exendin-4(l-39) -NH,,

des Pro*®, Pro*’, Pro®® [Asp™®]exendin-4(1-39)-(Lys)s-NH,,

H-(Lys)s- des Pro’®, Pro’’, Pro** [Asng]exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)s- des Pro®, Pro*’, Pro™ [Aspzs]exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)s- des Pro’® [Trp(0,)*, Asp**Jexendin-4(1-39)-Lyse-NH,,

H- des Asp®® Pro’®, Pro*’, Pro’® [Trp(0,)*]exendin-4(1-39) -NH,,

H-(Lys)s- des Pro’¢, Pro®’, Pro®® [Trp(0,)*, Asp*®]exendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro®, Pro*’, Pro®® [Trp(0,)?, Asp*®|exendin-4(1-39) -NH,,

des Pro*®, Pro”’, Pro® [Trp(02)25 , Asng]exendin-4(1-3 9)-(Lys)s-NH,,

H-(Lys)e- des Pro’®, Pro’’, Pro>® [Trp(02)25 , Aspzs]exendin-4(l-39)-(Lys)6-NH2,
H-Asn-(Glu)s- des Pro’®, Pro®’, Pro®® [Trp(0,)*’, Asp*®]exendin-4(1-39)-(Lys)s-NH,,
H-(Lys)- des Pro*® [Met(0)", Asp®]exendin-4(1-39)-Lyss-NH,,

des Met(0)"* Asp28 Pro *, Pro’’, Pro®® exendin-4(1-39) -NH,,

H-(Lys)s- des Pro’®, Pro ¥, Pro®® [Met(0)", Asp*®Jexendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro’®, Pro®’, Pro®® [Met(0)", Asp*®] exendin-4(1-39) -NH,,

des Pro’®, Pro’’, Pro®® [Met(0)", Asp®*]exendin-4(1-39)-(Lys)e-NH,,

H-(Lys)¢- des Pro®®, Pro’’, Pro®® [Met(O)M, Asng]exendin-4(l-39)-Lys(,-NH2,
H-Asn-(Glu)s des Pro®, Pro’’, Pro [Met(O)M, Asng] exendin-4(1-39)-(Lys)s-NH,,
H-(Lys)s- des Pro’® [Met(0)', Trp(0,)*, Asp**]exendin-4(1-39)-Lyss-NH,,

des Asp”® Pro’®, Pro*’, Pro’® [Met(0)", Trp(0,)*Jexendin-4(1-39) -NH,,

H-(Lys)s- des Pro’, Pro*’, Pro®® [Met(0)", Trp(0,)**, Asp*®|exendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro’®, Pro*’, Pro™® [Met(O)M, Asng] exendin-4(1-39) -NH,,

des Pro’®, Pro’’, Pro®® [Met(0)", Trp(0,)>, Asp**lexendin-4(1-39)-(Lys)s-NH,,
H-(Lys)g- des Pro’®, Pro®’, Pro®® [Met(0)", Trp(0,)”, Asp®]exendin-4(1-39)-(Lys)s-
NH,,

H-Asn-(Glu)s- des Pro’®, Pro*’, Pro*® [Met(0)", Trp(0,)>, Asp?®] exendin-4(1-39)-
(Lys)s-NHo,

hodc muodi c6 thé dung nhin dugce vé mat duoc ly cia chung.
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Sang ché con dé xuat duge phdm nhu duge mo ta & trén, con chira Arg*, Lys26
(N*(y-glutamyl(N*hexadecanoyl))) GLP-1 (7-37) [liraglutit] hodc mubi c6 thé dung
nh@1duqcvérnétduqcchﬁachﬁng

Sang ché con dé xuét dugc phdm nhu duge mo ta & trén, chira methionin véi
ndng d6 1én téi 10mg/ml, tét hon néu 1én dén 3mg/ml.

Sang ché con d& xuét quy trinh bao ché dugc phdm nhu duoc mé ta & trén, bao
gdm céc bude
(a) hoa tan cac thanh phan trong dung dich nuéc va
(b) diéu chinh d6 pH.

Séng ché dé xuit thubc dé diéu tri bénh tiéu dudng, ciu thanh tir duge pham
nhu dugc mo ta & trén.

Vi dy thue hién sang ché

Céc vi du duéi day duoc ding d& minh hoa khai niém cua sang ché, ma khéng
lam gi6i han pham vi bao ho ciia sang ché.

Vi du 1: Nghién ctru sy phén tan cua dung dich sir dung nito, oxy va su phan tan trong
céc diéu kién tiéu chuén

Dung dich néu trén duge pha ché bing cach 1iy khoang 25% HCI 0,1M va bd
sung dung dich géc Polysorbate 20 0,2%. SAR161271 va dung dich gbc cua kém
chaﬁnMmdmxbémmgvmn@dmgdmhmwcmw%hBémmgHClMAWmédO
pH bang 2 dé hoa tan SAR161271. Khudy dung dich nay va sau do, bé sung NaOH
1M @ diéu chinh d6 pH dén 4,0. Nudc dung dé tiém duge sir dung dé tao ra 90% c&
mé. Lan lugt bd sung kém theo khudy vao dung dich nay glyxerol 85% va m-cresol.
Nuéc dung dé tiém dwogc sir dung dé tao ra trong luong cudi cung mong mudn. Dung
dich nay dugc loc sit dung bd loc gin véi xy lanh. Mé nay duoc chia lam ba phan:
phan khéng dugc loai khi (lam déi ching), phan dugce loai khi bang nito va phin dugc
loai khi bing oxy (1am déi ching dwong). Viée loai khi duoc thuc hién bang cach phu
bang khi duoc st dung dé loai khi.

Khong xtr ly
Luong SAR161271
IM + 5°C: 3,67mg/ml
IM +25°C: 3,46mg/ml
IM + 37°C: 3,41Mg/ml
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Céc tap chét
1M + 5°C: 3,0%
IM +25°C: 3.6%
IM + 37°C: 5.6%
Céc protein co6 phan tir lugng 16n
IM + 5°C: 0,2%
IM +25°C: 0,3%
IM + 37°C:1,4%
Xir Iy bang nito
Luong SAR161271
IM + 5°C: 3,73mg/ml
IM + 25°C: 3,50mg/ml
IM + 37°C: 3,35mg/ml
Céc tap chét
IM +5°C: 3,1%
IM + 25°C: 3,5%
IM + 37°C: 5,2%
Céc protein phén tir lugng Ién
IM + 5°C: 0,2%
IM +25°C: 0,3%
IM + 37°C:1,2%
Xir Iy bang oxy
Luong SAR161271
IM + 5°C: 3,54mg/ml
IM + 25°C: 3,34mg/ml
IM + 37°C: 3,26mg/ml
Céc tap chat
IM +5°C: 3,2%
IM +25°C: 3,9%
IM +37°C: 7,2%
Céc protein phan tur lugng lon

IM +5°C: 0,2%
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IM +25°C: 0,5%
IM +37°C:2,9%

Trong trudng hop phén tan st dung nito, khong thdy luong tap chit giam di ro
rét sau 1 thang so v6i mau khong xir ly. Trong truong hgp phan tan st dung oxy, Xudt
hién lugng céac tap chét va cdc protein phéan tir ligng 16n cao hon mdt chut. Dua vao
cac két qua nay, sy phén tan trong céc diéu kién tiéu chuin dugce chon.

Vi du 2: Nghién ctru tinh 6n dinh véi 3 chit chdng oxy hoa khac nhau

Dung dich dugc pha ché nhu duge mo ta trong vi du 1. Ngoai ra, giita cac lan
bd sung glyxerol 85% va m-cresol, cic chat chdng oxy héa - methionin hodc
glutathion hodc axit ascorbic — duoc bd sung vao ché phim dé lam giam mirc san
phim phu oxy hoa. Cac ché phdm chira glutathion (0,183mg/ml) hodc axit ascorbic
(0,105mg/ml) cho thdy sy mat mau rd nét chi sau 3 thang bao quan. Ché phdm chira
methionin (0,089mg/ml) hoan toan khong biéu hién sw mat mau va n dinh sau 1 thang
bao quan & Zra5°C.

Lugng SAR161271
IM + 5°C: 3,43mg/ml
IM +25°C: 3,43mg/ml
IM + 37°C: 3,53mg/ml
Céc tap chit
IM + 5°C: 2,9%
IM + 25°C: 3,4%
IM +37°C: 5,7%
Céc protein phéan tir lugng 16n
IM + 5°C: 0,2%
IM + 25°C: 0,3%
IM +37°C: 1,1%
Vi du 3: Ché phim ctia cac din xudt cia insulin dugc amit héa

Céc vi du tir 3 dén 7 chi ding dé xac dinh dic tinh sinh hoc, duoc ly va hoa ly
clia cac chét turong ty insulin cé cong thirc I, bao gébm dau tién cung cép cac ché phdm
chira ching (vi du 3) va sau d6, tién hanh cac thir nghiém tuong tng (cac vi du tir 4
dén 7). Dung dich chira cac hop chét duogc pha ché nhur sau: chét wong tu insulin theo

sang ché dwoc hoa tan véi nong d6 mong mudn 240 + 5pM trong axit clohydric ImM
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cung v&i kém 80ug/ml (dudi dang k&m clorua).

Céc thanh phin dugc sir dung lam méi trudng hoa tan nhir sau:
a) axit clohydric ImM
b) axit clohydric 1mM, Sug/ml kém (dugc bd sung duédi dang kém clorua hoic axit
clohydric)
¢) axit clohydric 1mM, 10pg/ml k&m (duge bd sung dudi dang kém clorua hodc axit
clohydric)
d) axit clohydric ImM, 15pug/ml ké€m (dugc bd sung dudi dang kém clorua hodc axit
clohydric)
e) axit clohydric 1mM, 30pg/ml k&m (duge bd sung dudi dang kém clorua hodc axit
clohydric)
f) axit clohydric 1mM, 80pg/ml kém (dugc bd sung dudi dang k&m clorua hodc axit
clohydric)
g) axit clohydric ImM, 120pg/ml kém (dwgc bd sung dudi dang kém clorua hodic axit
clohydric)

Cho muc dich nay, mot luong nguyén li¢u & dang dong kho cao hon khoang
30% luong can tinh theo phén tir lugng va ndng do mong mudn dau tién duge xac dinh
trong lugng. Sau d6, ndng do hién tai duoc xac dinh bang cac phuong phap HPLC
phén tich va dung dich sau d6 dugc tron véi axit clohydric 5 mM cung voi 80ug/ml
k&ncﬁnthéﬁchcénthﬁtdéthuduqcnéngd@rnongrnuéanéucén,d@pflduocd&u
chinh lai dén 3,5 £ 0,1. Sau lin phan tich cudi bang HPLC dé dam bao ndng do mong
mudn 14 240 + SuM, dung dich hoan chinh dugc chuyén vao dng nghiém v trung sir
dung mot xylanh c6 gin bd loc 0,2um, éng nghiém nay dwoc dong kin bing mot nip
vach ngin va nip vit. Ddi voi viéc thir nghiém trong thoi gian dai, thuc hién mot ldn
déivéicécdﬁnxuétcﬁainsuﬁntheoséngché,khéngcé\déctéiuucécchéphénlHén
quan dén viéc, vi du bd sung cac chit lam déng truong, chit bao quan hodc céc chét
dém.
Vi du 4: Danh gia tac dung lam giam mirc dudng huyét cta cac chit tuong ty insulin &
chudt

Tac dung lam giam mirc dudng huyét cia cac chit twong tu insulin da chon
dugc thir nghiém & chuot nhit Wistar duc khde manh va c6 mirc glucoza huyét binh

thuong. Nhitng con chudt thir nghiém duge tiém dudi da mot liu 9 nmol/kg chit
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tuong tu insulin. Ngay trudc khi tiém chat twong tu insulin va voi khoang cach déu
dan 1én dén 8 gio sau khi tiém, cac mAu mau duoc Iy tir cac con chudt nay, va ndng
d6 duong huyét cua ching duge xac dinh. Thir nghiém cho thdy rd rang ring (xem
fig.1) chét twong tur insulin theo sang ché co thoi diém tac dung cham hon dang ké va
thoi gian tac dung dai hon, dong nhit hon.
Vi du 5: Panh gia tac dung lam giam mirc duong huyét ctia cac chét twong tu insulin &
cho

Téc dung lam giam muc duong huyét clia cac chét twong tir insulin d& chon
duoc thir nghiém & cho bécgié duc khde manh va cé mirc glucoza huyét binh thuong.
Nhitng con ché thir nghiém dugc tiém dudi da mot liéu 6 nmol/kg chét twong tu
insulin. Ngay trude khi tiém chat twong tu insulin va véi khoang cach déu din 1én dén
48 giv sau khi tiém, cdc miu mau duge ldy tir cic con ché nay, va ndng do dudmg
huyét ctia chung dugc xac dinh. Thtr nghiém cho thdy rd rang rang (xem fig.2) chét
twong tu insulin theo sang ché c6 thoi diém tac dung chdm hon déng ké va thoi gian
tac dung dai hon, déng nhét hon.
Vi du 6: Déanh gi tac dung lam giam mirc dudong huyét & cho véi lidu ting hai lan

Tac dung lam gidm mirc duong huyét clia cac chét tvong tu insulin dd chon
dugc thir nghiém & cho bécgié duc khde manh va c6 mirc glucoza huyét binh thudng.
Nhitng con ché thir nghiém duoc tiém duéi da mot lidu 6 nmol/kg va 12 nmol/kg chat
twong tu insulin. Ngay truéc khi tiém chit twong tu insulin va véi khoang cach déu
dan 1én dén 48 gio sau khi tiém, cdc mau mau duoc 14y tir cac con cho nay, va néng do
duong huyét ciia chiing duge xac dinh. Thir nghiém cho thdy ro rang rang (xem fig. 3)
chit twong tu insulin theo sang ché dugc sir dung c6 tac dung phu thudc vao lidu,
nhung mic du liéu da tang 1én hai 1an nhung profin tac dung van phéang, nghia 13,
khong quan sét thdy diém thap nhu duogc thong béo trude (nadir). Tu diéu nay c6 thé
két luan rang cac insulin theo sang ché, so véi cac insulin da duoc kéo dai thoi gian tac
dung da biét, cho cac su kién giam mirc glucoza huyét it hon dang ké.
Vi du 7: Danh gid téc dung lam gidm mirc duong huyét & chod véi cac nong do kém
khéc nhau trong ché phim

Cac thir nghiém nay duoc tién hanh nhu duge mé ta trong vi du 35. Fig.4 thé
hién két qua tir cdc thir nghiém nay. Do do, dudng cong thoi gian/hoat tinh clia chét

twong tw insulin theo sang ché c6 thé bi anh hudng boi lwong ion kém trong ché phdm,

-19-



20856

v6i cling ndng do insulin, theo cac sao cho thoi diém béat dau tic dung nhanh duoc
quan sat thdy & ndng d6 kém bang khong hoic thap va thoi gian tac dung kéo dai trong
24 gid, trong khi d6 véi ndng do k&m cao hon, thai diém bat ddu tac dung thing duoc
quan sat thiy va tac dung cua insulin kéo dai 1au hon 24 gio.
Vi du 8: Ché phdm ctia cac dan xuét ciia insulin dugc amit hoa

Céc vi du tir 8 dén 10 chi dung dé x4c dinh dic tinh sinh hoc, duoc ly va hoa ly
clia cac chét twong tur insulin c6 cong thirc I, bao gdm dau tién cung cip cac ché pham
chira chung (vi du 8) va sau do, tién hanh cac thu nghiém tuong tng (vi du 9 va 10).
Chét twong tu insulin theo sang ché dugc hoa tan véi ndng do mong mudn 240 + 5uM
trong axit clohydric 1mM cung vadi kém 80pg/ml (dudi dang k&€m clorua). Cho muc
dich nay, mot lugng nguyén liéu & dang dong kho cao hon khoang 30% luong cén tinh
theo phén tir lugng va ndng dd mong mudn dau tién duge xac dinh trong luong. Sau
do, ndng do hién tai dugc xac dinh bing cac phuong phap HPLC phan tich va dung
dich sau d6 dugc tron véi axit clohydric SmM ciing v6i 80pg/ml kém dén thé tich cin
thiét dé thu duoc n6ng dd mong mudn. Néu cén, do pH dugce diéu chinh lai dén 3,5 +
0,1. Sau lan phén tich cudi bang HPLC dé dam bao ndng do mong mudn la 240 +
5uM, dung dich hoan chinh dugc chuyén vao dng nghiém vo trung st dung mot
xylanh c6 gan bd loc 0,2um, éng nghiém nay duoc dong kin bang mot ndp vach ngan
va ndp vit. Dbi véi viée thir nghiém trong thoi gian dai, thuc hién mot 1an déi véi cac
dan xuét ctia insulin theo sang ché, khong c6 viéc téi wu cac ché pham lién quan dén
viée, vi du bd sung cac chét lam déng truong, chét bao quan hodic cic chat dém.
Vi du 9: Danh gia tac dung lam giam mirc dudng huyét cta cac chét trong tu insulin &
chudt

Tac dung lam giam mirc duong huyét cla cac chét tuong tu insulin da chon
duge thtr nghiém & chudt nhit Wistar duc khoe manh va c6 mirc glucoza huyét binh
thuong. Nhitng con chudt thir nghiém dugce tiém duéi da mot liéu 9nmol/kg chét twong
tw insulin. Ngay truée khi tiém chét tuong tu insulin va v6i khoang cach déu dan lén
dén 8 gio sau khi tiém, cac miu mau duge 14y tir cac con chudt nay, va ndng do duong
huyét cta chung dwgc xac dinh. Thu nghiém cho thdy rd rang ring (xem fig.5) chit
twong tur insulin theo sang ché ¢ thoi diém tac dung chim hon dang ké va thoi gian
tac dung dai hon, ddng nhét hon.

Vi du 10: Déanh gia tac dung lam giam mirc dudng huyét cia cac chit tuwong tu insulin
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& cho

Téac dung lam giam mirc duong huyét clia cic chit twong tu insulin di chon
dugce thtr nghiém & cho bécgié duc khoe manh va c6 muc glucoza huyét binh thuong.
Nhitng con ché thtr nghiém dugc tiém dudi da mot lidu 6nmol/kg chit tuong tu
insulin. Ngay trudc khi tiém chét twong tur insulin va véi khoang cach déu dan 1én dén
48 gidr sau khi tiém, cic miu méu dugc ldy tir cac con ché nay, va ndng do dudng
huyét cta ching dugc xic dinh. Thir nghiém cho thdy rd rang rang (xem fig.2) chét
turong tu insulin theo sang ché co thoi diém tac dung cham hon dang ké va thoi gian

tac dung dai hon, dong nhét hon.
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Yéu ciu bio hd
1. Dugc phém dang nudc chira chét tuong tu insulin hodc dan xuét cua insulin, hodc
mudi c6 thé dung nhéan dugc vé mit dugc ly cia ching, va methionin, do pH cua dugc
phdm nay 12 4,5 hoic thép hon, va
() chit twong ty insulin dwoc chon tir nhom gdm Gly(A21), Arg(B31), Arg(B32)
insulin nguoi, Lys(B3), Glu(B29) insulin nguoi, Asp(B28) insulin nguoi, Lys(B28)
Pro(B29) insulin ngudi, Des(B30) insulin ngudi va chét tuong tu insulin ¢6 cong thirc

I

S S
1 5 | 10] 15 20
AOGIVEASCCHSICSLYAISLEAISYCG
| (SEQID NO: 1) AN chudi A
s\ S
|
S S
| i
B-1BOB1B2B3B4HLCGSHLVEALYLVCGERGFFY
1 5 10 15 20 25
TP B29 B30 B31 B32 (SEQIDNO:2)
chuoi B
30
trong do

A0 1aLys hodc Arg;

A5  1a Asp, Gln hodc Glu;

AlS5 la Asp, Glu hodc Gln;

Al18 1a Asp, Glu hodc Asn;

B-1 la Asp, Glu hodc nhém amino;
BO  la Asp, Glu hodc lién két hoa hoc;
Bl la Asp, Glu hodc Phe;

B2  1a Asp, Glu hodc Val;

B3 14 Asp, Glu hodc Asn;

B4  la Asp, Glu hodc Gln;

B29 1a Lys hoic lién két hoa hoc;

B30 la Thr hoac lién két hoa hoc;

B31 14 Arg, Lys hodc lién két hoa hoc;
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B32 la Arg-amit, Lys-amit hodc nhoém amino,
trong d6 hai gbc axit amin cia nhom gém AS, Al15, A18, B-1, B0, B1, B2, B3, va B4,
ddng thoi va doc 1ap voi nhom khac, 1a Asp hodc Glu va chit tuong tu insulin dugc
chon tir nhém gdm:
Arg (A0), His (A8), Glu (AS5), Asp (Al8), Gly (A21), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (AS), Asp (A18), Gly (A21), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Asp (A18), Gly (A21), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Asp (A18), Gly (A21), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu(AS), Glu (Al1S5), Gly (A21), Arg (B31), Arg (B32) - NH,
insulin nguoi,
Arg (A0), His (A8), Glu (AS), Glu (Al1)5), Gly (A21), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His(A8), Glu (AS5), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His(A8), Glu (AS), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B31), Arg (B32) - NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His(A8), Gly (A21), Asp (B3), Glu (B4), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Gly (A21), Asp (B3), Glu (B4), Arg (B31), Lys (B32) - NH,
insulin nguoi,

Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B4), Arg (B31), Arg (B32) — NH,
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insulin nguoi,
Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B4), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Gly (A21), Glu (B4), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A1S), Gly (A21), Glu (B4), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B4), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B4), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (AS8), Glu (AS), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (AS), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A1S5), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (Al8), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A5), Gly (A21), Asp (B1), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (AS), Gly (A21), Asp (Bl), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A1S), Gly (A21), Asp (B1), Arg (B31), Arg(B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Glu (A15), Gly (A21), Asp (B1), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B1), Arg (B31), Arg (B32) — NH,

insulin nguoi,
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Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B1), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B0), Asp (B1), Arg (B31), Arg (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B0), Asp (BI), Arg (B31), Lys (B32) — NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B30), Arg (B31) - NH,
insulin nguoi,
Arg (A0), His (A8), Asp (A18), Gly (A21), Asp (B3), Arg (B30), Lys (B31) — NH,
insulin nguoi,

(I1) chét tuong tu insulin dugc chon tir nhom gff)m chét tuong ty insulin c6 cong thirc 11

S S
1 5 | 10 | 15 20
A-1A0AIIVEASCCHSICSLYAISLE A18Y C A21
| | Chudi A
(SEQ. ID NO: 3)
S S
\ o
| |
B-1BOB1IVB3IB4HLCGSHLVEALYLVCGERGFFY
1 5 10 15 20 25
T P B29 B30 B31 B32 (SEQ. ID NO: 4) chudi B
30
trong do

A-1 laLys, Arg hodc nhdm amino;
A0 laLys, Arg hodc lién két hoa hoc;
Al la Arghoidc Gly;

AS  1a Asp, Glu hoédc Gln;

Al5 la Asp, Glu hodc Gln;

Al8 1a Asp, Glu hodc Asn;

A21 1a Ala, Ser, Thr hodc Gly;

B-1 1a Asp, Glu hodc nhém amino;
BO 14 Asp, Glu hoac lién két hoa hoc;
B1  1a Asp, Glu, Phe hodc lién két hoa hoc;
B3 14 Asp, Glu hodc Asn;

B4 1a Asp, Glu hodc Gln;
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B29 1a Arg, Lys hoic axit amin duoc chon trong nhém gdm axit amin Phe, Ala, Thr,
Ser, Val, Leu, Glu hoic Asp, hoic lién két hoa hoc;

B30 la Thr hogc lién két héa hoc;

B31 1la Arg, Lys hodc lién két hoa hoc:

B32 la Arg-amit hodc Lys-amit,

trong d6 khong nhidu hon mét gbe axit amin duge chon tir nhom gdm A5, Al15, Al8,
B-1, BO, B1, B2, B3 va B4, déng thoi va doc 1ap véi nhém khéc. 12 Asp hodc Glu va
chit twong tu insulin duoc chon trong nhém gom:

Arg (A-1), Arg (A0), Glu (AS), His (A8), Gly (A21), Arg (B30) — NH; insulin ngudi,
Arg (A-1), Arg (A0), Glu (AS), His (A8), Gly (A21), Lys (B30) — NH; insulin ngudi,
Arg (A-1), Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B30) — NH, insulin ngudi,
Arg (A-1), Arg (A0), Glu (A15), His (A8), Gly (A21), Lys (B30) — NH; insulin ngui,
Arg (A-1), Arg (A0), Asp (A18), His (AR), Gly (A21), Arg (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B30) — NH; insulin ngudi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B0), Lys (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Asp (B3), Lys (B30) — NH, insulin ngudi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B30) — NH; insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Glu (B4), Lys (B30) — NH, insulin nguoi,
Arg (A0), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH, insulin nguoi,

Arg (A0), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH; insulin nguoi,

Arg (A0), Glu (AS), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH, insulin nguoi,
Arg (A0), Glu (AS), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH, insulin ngudi,
Arg (A0), Asp (A18), His (A8), Gly (A2l), Arg (B31), Arg (B32) - NH, insulin
nguoi,

Arg (A0), Asp (A18), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH, insulin
ngudi,

Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B31), Arg (B32) — NH, insulin nguoi,
Arg (A0), Glu (A15), His (A8), Gly (A21), Arg (B31), Lys (B32) — NH, insulin ngui,
Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B31), Arg (B32) — NH, insulin ngui,
Arg (A0), His (A8), Gly (A21), Asp (B3), Arg (B31), Lys (B32) — NH, insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B31), Arg (B32) — NH, insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B4), Arg (B31), Lys (B32) — NH, insulin nguoi,
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Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B31), Arg (B32) — NH,; insulin nguoi,
Arg (A0), His (A8), Gly (A21), Glu (B0), Arg (B31), Lys (B32) — NH, insulin nguoi,
Arg (A0), His (A8), Gly (A21), Arg (B30) — NH, insulin nguoi,
Arg (A0), His (A8), Gly (A21), Lys (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Arg (B30) — NH, insulin nguoi,
Arg (A-1), Arg (A0), His (A8), Gly (A21), Lys (B30) — NH; insulin ngudi,
Arg (A0), Arg (A1), His (A8), Gly (A21), Arg (B30) — NH, insulin nguoi,
Arg (A0), Arg (Al), His (A8), Gly (A21), Lys (B30) — NH; insulin nguoi,
His (A8), Gly (A21), Arg (B31), Arg (B32) — NH, insulin nguoi, hodc
(I11) dén xuét cia insulin duoc chon tir nhém gém B29-N-myristoyl-des(B30) insulin
ngudi, B29-N-palmitoyl-des(B30) insulin nguoi, B29-N-myristoyl insulin nguoi, B29-

B28y.. B29
Pro

N-palmitoyl insulin nguwdi, B28-N-myristoyl Lys insulin nguoi, B28-N-

B29 0

palmitoyl-LysBz *Pro®® insulin ngudi, B30-N-myristoyl-Thr®*’Lys®*" insulin ngudi,
B3O-N-palmit0y1-ThrB 29LysB3O insulin  nguoi, B29-N-(N-palmitoyl-y-glutamyl)-
des(B39) insulin ngudi, B29-N-(N-lithocholyl-y-glutamyl)-des(B30) insulin nguoi,
B29-N-(w-carboxyheptadecanoyl)-des(B30)  insulin  ngudi, va  B29-N-(o-
carboxyheptadecanoyl) insulin nguoi.

2. Dugc pham theo diém 1, trong do duoc phim nay chira

kém véi lvong nam trong khoang tir 0,001 dén 0,2mg/ml,

chit bao quan véi luong ndm trong khoang tir 0,1 dén 5,0mg/ml, va

chét lam déng trwong voi luong nim trong khoang tir 5,0 dén 100mg/ml.

3. Dugc pham theo diém 1 hoic 2, trong d6 duge phidm nay chira chit bao quan dugc
chon tr nhom g61n phenol, m-cresol, chlorocresol, rugu benzylic, va cdc paraben
va/hodc chét lam ding treong duoc chon tir nhém gdm manitol, sorbitol, lactoza,
dextroza, trehaloza, natri clorua, va glyxerol.

4. Dugc phim theo diém bét ky trong sb céc diém tir 1 dén 3, trong d6 dugce phim nay
¢6 do pH nam trong khoang tir 3,0 dén 4,0 va tot hon 1a nam trong khoang pH=3.75.

5. Duoc pham theo diém bat ky trong sé cac diém tir 1 dén 4, trong dé chit tuong tu
insulin va/hodc dan xudt ctia insulin ¢6 mat véi néng dd nam trong khodng tir 240 dén
3000 nmol/ml.

6. Dugc pham theo diém bat ky trong sb cac diém tir 1 dén 5, trong do duge pham nay
chtra glyxerol voi ndng d nim trong khoang tir 20 dén 30mg/ml, tot hon 1a & nong do

25mg/ml.
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7. Dugc phdm theo diém bt ky trong sd cac diém tir 1 dén 6, trong d6 dugc pham nay
chtra m-cresol v6i ndng do nim trong khoang tir 1 dén 3mg/ml, tét hon 1a & ndng dd
2mg/ml.
8. Dugc phdm theo diém bét ky trong sé cac diém tir 1 dén 7, trong d6 dugc phidm nay
chira kém vai néng d6 0,01 hodc 0,03 hodc 0,08mg/ml.
9. Dugc phdm theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6 duge phdm nay
con chtra peptit 1 gidng glucagon (glucagon-like peptide-1-GLP1) hodc chét tuong tu
hodc din xuit cua no, hodc exendin-3 va/hodc -4 hodc chét trong tu hodc dan xuét cia
no.
10. Duoc pham theo diém 9, trong d6 duge pham nay chua:
(1) exendin-4,
(ii) chét turong tu cia exendin-4 dugc chon tir nhém gém
H-desPro36-exendin-4-Lys6-NH2,
H-des(Pro*®*")-exendin-4-Lys,-NH, va
H-des(Pro36’37)-exendin-4-Lyss-NH2,
hoic mudi co thé dung nhan dugc vé mat duge ly cua chung, hodc
(iii) chit twong tu cua exendin-4 duoc chon trong nhom goém
desPro’® [Asp®®]exendin-4 (1-39),
desPro*® [IsoAsng]exendin-4 (1-39),
desPro’® [Met(O)M, Asng]exendin-4 (1-39),
desPro*® [Met(O)M, IsoAsng]exendin—4 (1-39),
desPro™ [Trp(Oz)zs, Asng]exendin-2 (1-39),
desPro®® [Trp(0,)*, IsoAsp**]exendin-2 (1-39),
desPro® [Met(0)*Trp(0,)*, Asp**lexendin-4 (1-39) va
desPro®® [Met(0)"*Trp(0,)?, IsoAsp**lexendin-4 (1-39),
hodc mudi c6 thé dung nhén dugc vé mit dwoc ly ciia chiing, peptit Lyse-NH, tuy y
duoc gin vao cac diu tan cung C cua cac chit twong tu exendin-4.
11. Duoc phém theo diém 9, trong d6 chét twong tu cuia exendin-4 dugc chon tir nhom
gdm
H-(Lys)¢-des Pro* [Aspzs]exendin-4(1—39)-Ly56-NH2
des AsngPr036, Pro’’, Pro®® exendin-4(1-39)-NH,,
H-(Lys)¢-des Pro’®, Pro”’, Pr038[Asp28]exendin-4(l-39)-NH2,
H-Asn-(Glu)s des Pro*®, Pro”/, Pr038[Asp28]exendin-4(1-39)-NH2,
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des Pro’, Pro*’, Pro®® [Asp®*]exendin-4(1-39)-(Lys)s-NH,,
H-(Lys)s- des Pro®®, Pro’’, Pro®® [Asp®*]exendin-4(1-39)-(Lys)s-NH,,
H-Asn-(Glu)s- des Pro’®, Pro*’, Pro™ [Asng]exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)s- des Pro’® [Trp(0,)*°, Asp®*Jexendin-4(1-39)-Lyss-NH,,
H- des Asp28 Pro%, Pro*’, Pro® [Trp(Oz)zs]exendin-él(1-39) -NH,,
H-(Lys)s- des Pro’®, Pro®’, Pro®® [Trp(0,)*, Asp*Jexendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro°®, Pro’’, Pro®® [Trp(0,)*, Asp™]exendin-4(1-39)-NH,,
des Pro*®, Pro*’, Pro® [Trp(Oz)ZS, Asng]exendin-él(1-39)-(Lys)(,-NH2,
H-(Lys)s- des Pro’¢, Pro’’, Pro®® [Trp(Oz)zs, Asng]exendin-4(l-39)-(Lys)6-NH2,
H-Asn-(Glu)s- des Pro’°, Pro*’, Pro® [Trp(Oz)zs, Asng]exendin-él(1-39)-(Lys)6-NH2,
H-(Lys)s- des Pro®® [Met(0)", Asp™]exendin-4(1-39)-Lyss-NH,,
des Met(0)" Asp28 Pro *, Pro’’, Pro®® exendin—4(1;3 9) -NH,,
H-(Lys)¢- des Pro’®, Pro >, Pro®® [Met(0)", Asp®®Jexendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro’, Pro*’, Pro™ [Met(0)", Asp?®] exendin-4(1-39) -NH,,
des Pro’®, Pro®’, Pro®® [Met(O)M, Asng]exendin-4(l-39)-(Lys)6-NH2,
H-(Lys)¢- des Pro’®, Pro’’, Pro>® [Met(O)M, Asng]exendin-4(l-39)-Lys(,-NH2,
H-Asn-(Glu)s des Pro®, Pro’, Pro™® [Met(0)", Asp®®| exendin-4(1-39)-(Lys)s-NH,,
H-(Lys)e- des Pro®® [Met(O)", Trp(0,)>, Asp™]exendin-4(1-39)-Lys¢-NH,,
des Asp28 Pro’®, Pro’’, Pro®® [Met(0)", Trp(Oz)25 Jexendin-4(1-39) -NH,,
H-(Lys)s- des Pro’, Pro®’, Pro®® [Met(0)", Trp(0,)?, Asp**]exendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro*¢, Pro*’, Pro*® [Met(O)M, Asng] exendin-4(1-39) -NH,,
des Pro’®, Pro’’, Pro®® [Met(0)", Trp(0,)*’, Asp™®]exendin-4(1-39)-(Lys)s-NHs,,
H-(Lys)s-des Pro®®, Pro’’, Pro®® [Met(0)", Trp(0,)”, Asp™exendin-4(1-39)-(Lys)s-
NH,,
H-Asn-(Glu)s- des Pro’®, Pro’’, Pro®® [Met(O)", Trp(0,)>, Asp®*]exendin-4(1-39)-
(Lys)s-NH,,
hoic mudi ¢6 thé dung nhan duge vé mit duoc ly ctia chung.
12. Dugc phim theo diém 9, trong d6 duoc phdm nay con chira Arg“, Lys?®(N¥(y-
glutamyl(N“-hexadecanoyl)))GLP-1(7-37)[liraglutit] hodgc mudi ¢6 thé dung nhan
dugce vé mit dugce ly cua chung.
13. Dugc phim theo diém bt ky trong sé cac diém tir 1 dén 12, trong do duoc phim

nay chira methionin vgi ndng do 1én téi 10mg/ml, tot hon 13 & ndng dd 1én t6i 3mg/ml.
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14. Quy trinh bao ché dugc phdm theo diém bét ky trong s6 cac diém tir 1 dén 13,
trong d6 phuong phap nay bao gdm cac bude:
(a)hbatancécthénhphéuvaodung(ﬁchnuécva

(b) diéu chinh d6 pH.
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| Tac dyng Iam giam mirc duwdng huyét ciia cac chit twong ty insulin & chudt nhit
‘ (liu = 9 nmol/kg, tiém duéi da; n=8)

Tac dung lam giam mirc dudng huyét (%)

0 Déi chimg —>&=Insulin glargin —&— YKL205 Trung binh +/- sai sé chudn

0 1 2 3 4 5 6

Thai gian (gio)
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Tac dung lam gidm mirc dudong huyét (%)
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20856

T4c dung lam gidm mirc duwong huyét ciia cdc chit tuong tu insulin & ché

(tiéu = 6 nmol/kg; tiém dwdi da; n = 6)

Thaoi gian sau khi tiém (gio)
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Fig.3
‘ Tac dung [Am gidm mie dudng huyét ciia YKL205 ¢ ché
! Y
} (lieu =6 hodic 12 nmol/kg, tiém duéi da, n = 4) ‘
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Tac dung lam giam mirc dudng huyét (%)
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o
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* Thdi gian sau khi tiém (gio)
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Fig.4

20856

Téc dung lam giam mirc duwong huyét (%)

(*o)
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Tac dung lam gidm mic dudng huyét phu thude kém cia YKL205 6 ché
(Lidu=6 nmol/kg, tiém duwdi da; n = 5-6)

w0 pg/mL Zn =¥ 5 pg/ml Zn 8- 10 ug/mL Zn —o— 15 ug/mL Zn
—a=— 30 pg/mL Zn —8— 80 pg/mL Zn —o— 120 pg/mL Zn

0 4 8 12 16 20 24 28 32 36 40 44 48

Gio sau khi tiém dudi da
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Fig.5
’ Téc dung 1am giam mirc dudmng huyét cia cac chit twong ty insulin & chudt nhit
(liéu = 9 nmol/kg, tiém duéi da; n = 8)
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—&— Thubc vo

20 | —g— Arg(AO)His(A8)Gly(A21)Arg(B31,B32)-Insulin amit
—pr— His(A8)Gly(A21)Arg(B31,B32)-Insulin amit

Trung binh +/- sai sé chudn

2

3
Thoi gian (gio)
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Fig.6

Téc dung lam giam mirc dudng huyét (%)

20856

Tac dung 1am giam muc duong huyét ciia insulin ngudi va insulin glargin & chudt nhit

(liéu = 9 nmol/kg, tiém duéi da; n = 8)

—&— Thubc va
20 wnfzha [NsULIN NEUO o o
—&— Insulin glargin Trung binh +/- sai s¢& chudn
0 :
~ 0 1 2 3 4 5 5

Thdi gian (gio)
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