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Linh vuc k§ thuit dwoc dé cap

Séang ché dé cap dén duogc pham chira peptit ddng chi van GIP/GLP1 dé tiém dudi
da. Dugc pham nay chia tirzepatide, NaCl, va dinatri hydro phosphat. Dugc phidm nay
tao ra do On dinh trong thdi han sir dung chép nhén dugc vé mdt thuong mai, do 6n dinh
khi st dung, va c6 lién quan dén trai nghiém chép nhan duoc cia bénh nhan tai vi tri
tiém. Mot dugc pham thay thé chwa tirzepatide, propylen glycol, va dinatri hydro

phosphat ma ciing tao ra do 6n dinh trong thdi han sir dung chap nhan duoc.
Tinh trang ky thuat ciia sang ché

Bénh dai thao dudng 14 rdi loan man tinh dugc dic trung boi chimg ting glucoza
méu do thiéu hut sy tiét insulin, hoat tinh insulin, hoidc ca hai. O bénh dai thdo dudng typ
2 (“TZD”); chc thc dung két hop ctia su suy giam tiét inéulin va tinh khéang insulin cé lien
quan dén muc glucoza mau tang. Tirzepatide 1 peptit ddng chii van GIP/GLP1 hitu ich
trong viéc didu tri bénh déi thio dudng. Tirzepatide hitu ich trong viéc diéu tri bénh béo
phi.

US9474780 néi chung md ta cac ché pham chira chét cha van GIP/GLP1, duoc
ding qua dudng ngoai dudng tiéu héa. US9474780 md ta va yéu cau bao ho tirzepatide.
C6 mong mubn vé cac ché phém chura tirzepatide tao ra do 4n dinh chép nhan duogc va

trai nghiém chép nhén duoc clia bénh nhén tai vi trf tiém.
Ban chit k¥ thuit ciia sang ché

Sang cheé nham d4p Ung cac nhu cau nay bang cach dé xuat cac ché pham dugc
dung chira tirzepatide, hodc mudi dugc dung cia nd; chira chat dugc chon tir nhém bao

g6m NaCl va propylen glycol; va dinatri hydro phosphat.

Theo mdt phuong 4n, chit nay 1a NaCl. Theo mot phuong 4n, ndng d6 NaCl ndm
trong khoang tir khoang 6,2 mg/ml dén khoang 9,5 mg/ml. Theo mdt phuwong 4n, ndng
d6 NaCl ndm trong khoang tir khoang 7,0 mg/ml dén khoang 9,0 mg/ml. Theo mot
phuong an, ndng d6 NaCl 1a khoang 8,2 mg/ml.
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Theo mot phuong an, cht nay 1a propylen glycol. Theo mdt phwong an, ndng do
propylen glycol nim trong khoang tir khoang 12,0 mg/ml dén khoang 18,0 mg/ml. Theo
mot phuong 4n, ndng do propylen glycol nim trong khoang tir khoang 14,0 mg/ml dén
khoang 16,0 mg/ml. Theo mdt phuong an, ndng do propylen glycol 1a khoang 15,0
mg/ml.

Theo mdt phuong 4n, ndng d6 dinatri hydro phosphat nim trong khoang tir khoang
0,67 mg/ml dén khoang 2,68 mg/ml. Theo mot phwong 4n, dinatri hydro phosphat nam
trong khoang tir khoang 1,0 mg/ml dén khoang 3,0 mg/ml. Theo mdt phuong 4n, dinatri
hydro phosphat 1a khoang 1,34 mg/ml.

Theo médt phwong 4n, ndng do tirzepatide nim trong khoang tir khoang 5 mg/ml
dén khoang 30 mg/ml va chat 1a NaCl. Theo mot phuong 4n, ndng do tirzepatide nim
trong khoang tir khoang 10 mg/m1 dén khoang 30 mg/ml. Theo mot phuong 4n, ndng do
tirzepatide ndm trong khoang tir khoang 5 mg/ml dén khoang 30 mg/ml; ndng d6 NaCl
1a khoang 8,2 mg/ml, va ndng do dinatri hydro phosphat ndm trong khoang tir khoang
0,67 mg/ml dén khoang 2,68 mg/ml. Theo mdt phuong an, ndng do tirzepatide ndm trong
khoang tir khoang 5 mg/ml dén khoang 30 mg/ml; ndng d6 NaCl 14 khoang 8,2 mg/ml,
ndng do dinatri hydro phosphat nim trong khoang tir khoang 0,67 mg/ml dén khoang
2,68 mg/ml, va ché phim dugc trinh bay trong thiét bi tiém tw dong dung mot 1an.

Theo mdt phuong 4n, ndng d tirzepatide nam trong khoang tir khoang 5 mg/ml
dén khoang 30 mg/ml; va chét 1a propylen glycol. Theo mot phuong én, tirzepatide ndm
trong khoang tir khoang 5 mg/ml dén khoang 30 mg/ml; propylen glycol nim trong
khoang tir khoang 12,0 mg/ml dén khoang 18,0 mg/ml, va ndng d6 dinatri hydro phosphat
1a khoang 1,34 mg/ml. Theo mdt phwong 4n, ndng do tirzepatide nam trong khoang tir
khoang 5 mg/ml dén khoang 30 mg/ml; propylen glycol 14 khoang 15,0 mg/ml, va nong
do¢ dinatri hydro phosphat 1a khoang 1,34 mg/ml.

Theo mdt phwong 4n, ndng do tirzepatide nam trong khoang tir khoang 5 mg/ml
dén khoang 30 mg/ml. Theo cic phuong 4n nhit dinh, ndng do tirzepatide nim trong
khoang tir khoang 10 mg/ml dén khoang 30 mg/ml. Theo mét phwong 4n, néng do
tirzepatide duoc chon tir nhém bao gom 5, 10, 15, 20, 25, va 30 mg/ml. Theo mot phuong

an, 0,5 ml hodc nhé hon cta ché phidm duoc ding duéi dang liéu. Theo mot phuong 4n,
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ndng do tirzepatide dwgc chon tir nhém bao gém 10, 20, va 30 mg/ml.

Theo mdt phuong 4n, ché phém tirzepatide con chira chit bao quan. Theo mot
phuong 4n, ché phdm tirzepatide chta tirzepatide, dinatri hydro phosphat, propylen
glycol, va chit bao quan. Theo mdt phuong 4n, chit bao quan dugc chon tir nhém bao
g0m metacresol va phenol. Theo mot phurong 4n, ndng do metacresol nim trong khoang
tir khoang 2,0 mg/ml dén khoang 4,0 mg/ml. Theo mdt phuong 4n, ndng dd metacresol
nim trong khoang tir khoang 3,0 mg/ml dén khoang 3,5 mg/ml. Theo mot phuong 4n,
ndng d6 metacresol 12 khoang 3,15 mg/ml. Theo mot phuong 4n, ndng do phenol nim
trong khoang tir khoang 3,0 mg/ml dén khoang 7,0 mg/ml. Theo mot phuong én, ndng
d6 phenol nim trong khoang tir khoang 4,0 mg/ml dén khoang 6,0 mg/ml. Theo mot
phuong 4n, ndng do phenol 13 khoang 5,0 mg/ml. Theo mdt phuong an, ché pham
tirzepatide dwoc d& xuét trong d6 ndng do tirzepatide nam trong khoang tir khoang 5
mg/ml dén khoang 30 mg/ml; ndng d6 propylen glycol nim trong khoang tl khoang 12,0
mg/ml dén khoang 18,0 mg/ml; ndng d9 dinatri hydro phosphat nam trong khoang tir
khoang 0,67 dén khoang 2,68 mg/ml; va ndng d6 metacresol nam trong khoang tlir khoang
2,0 mg/ml dén khoang 4,0 mg/ml. Theo mdt phwong 4n, ndng do metacresol 1a khoang
3,15 mg/ml. Theo mot phuong 4an, ché phdm tirzepatide dwoc dé xuét trong d6 ndng do
tirzepatide nim trong khoang tir khoang 5 mg/ml dén khoang 30 mg/ml; ndéng do
propylen glycol nim trong khoang tir khoang 12,0 mg/ml dén khoang 18,0 mg/ml; ndng
do6 dinatri hydro phosphat nim trong khoang tir khoang 0,67 dén khoang 2,68 mg/ml; va
ndng do phenol nim trong khoang tir khoang 3,0 mg/ml dén khoang 7,0 mg/ml. Theo
mdt phuong 4n, ché phim tirzepatide dwoc d& xut trong d6 ndng do tirzepatide nam
trong khoang tir khoang 5 mg/ml d&én khoang 30 mg/ml; ndng d propylen glycol nim
trong khoang tir khoang 12,0 mg/ml dén khoang 18,0 mg/ml; ndng do dinatri hydro
phosphat ndm trong khoang tir khoang 0,67 dén khoang 2,68 mg/ml; va ndng do phenol
la khoang 5,0 mg/ml.

Theo mdt phuong 4n, 1idu ciia ché phdm tirzepatide dugc ding khoang mé&i tudn
mdt 1an. Theo mdt phwong 4n, liéu cia ché phim tirzepatide dugc ding mdi bay ngay

mot 1an.

Theo mot phuong an, sang ché dé xuat phurong phip diéu tri bénh dai thdo duong
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bao gdm viéc cho ngudi can didu tri dung mot trong s6 cac ché pham duge mo ta trén
day véi lidu c6 hidu qua.

Theo mot phuong 4n, sang ché d& xut phuong phap diéu tri bénh béo phi bao
gdm viéc cho ngudi can diéu tri ding mot trong s6 cac ché phdm dugc mo ta trén day voi
lidu c6 hiéu qua. Theo mdt phuong 4n, sang ché d& xuét phuong phap tao ra sy giam can
nang tri liéu bao gdm viéc cho nguoi cAn diéu tri ding mét trong s6 cac ché pham dugc
md ta trén day v6i liéu c6 hiéu qua. Theo mot phuong én, sang ché dé xuat phuong phap
didu tri tinh trang bénh qua trung gian hoat tinh ddng chu van GIP/GLP1 bao gbm viée
cho ngudi cn didu tri ding mot trong s6 cic ché phidm dugc mo ta trén day véi lidu c6
hiéu qua.

Theo mot phuong 4n, sang ché dé xudt mot trong s6 cac ché pham dugc md ta trén

day dé sir dung 1am thudc.

Theo mot phuong an, sang ché dé xuit mot trong sb cac ché pham duge mo ta trén
day dé sir dung trong viéc diéu tri bénh dai thdo dudng. Theo mot phwong 4n, sang ché
dé xult mot trong s6 céac ché phém dugc mo ta trén day dé st dung trong viéc diéu tri

bénh béo phi.

Theo mdt phwong 4n, sang ché dé xuat mot trong so cac che pham dugc mo ta trén
day dé st dung trong viéc tao ra sy giam can nang tri liéu. Theo mot phuong an, sang ché
dé xuat mot trong so cac ché pham dugc mo ta trén ddy dé sir dung trong vi€c tao ra su

giam can nang khong tri lidu.

Theo mot khia canh khac ctia sang ché, séng ché dé xuét vat phém san xudt chira
mdt trong s6 cic ché pham dugc mo ta trén day. Theo cac phuong an nhét dinh, vat phim
san xudt 1a lo ding nhidu 14n. Theo cac phuong 4n nhét dinh, vat phdm san xuét 12 bom
tiém da dugc nap trude. Theo cac phuong an nhét dinh, vt phém san xuét 12 thiét bi tiém
tu dong (“may tiém ty dong”). Mot vi du vé may tiém tu dong, nhu dugc dy tinh trong
ban mo ta nay, co6 trong patent Hoa Ky 8,734,394,

MO ta chi tiét sang ché

Nhu duge st dung trong ban mo ta nay, “tirzepatide” c6 nghia la peptit ddng chu

van GIP/GLP1 nhu dugc mo ta trong US 9,474,780 va dugc mo ta bang sb dang ky CAS:
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2023788-19-2. Tirzepatide dugc md ta trong vi du 1 ctia US 9474,780, véi trinh tu sau:
YX:EGTFTSDY SIXLLDKIAQKAFVQWLIAGGPSSGAPPPS

trong d6 X 1a Aib; Xz 1a Aib; K & vi tri 20 duoc bién d6i hoa hoc thong qua sur
tiép hop vao nhém epsilon-amino cia chudi bén K bang (2-[2-(2-amino-etoxy)-etoxy]-
axetyl)2-(yGlu)1-CO-(CHz)15-CO2H; va axit amin dau tan cing C duoc amit héa dudi
dang amit bac mot dau tan cung C (SEQ ID NO: 1).

Khi dugc st dung trong ban mé ta nay, “mudi duge dung” 1a da duoc biet rd ddi
v6i ngudi c6 hicu biet trung binh. Theo mt phuong 4n, muoi dugc dung la mudi

tirzepatide trifloaxetat.

Khi dugc st dung trong ban mé ta nay, thuat ngit “khong chira chét hoat dong bé
mat” co nghia la ché phém khong chira cac chét hoat dong bé mat duoc bd sung vao, hodc

chi chtra luong 16i thiéu cua chat hoat dong bé mit duoc bd sung vao.

Khi duge st dung trong ban md ta nay, thuat ngit “propylen glycol” la da dugc
biét ro ddi v6i ngudi c6 hidu biét trung binh. Propylen glycol cling dugc biéu thi bang

cong thirc: C3HsOs.

Ché phidm theo sang ché c6 cac ndng do cla tirzepatide nam trong khoang tir 5
mg/ml dén 30 mg/ml. Ché pham theo sang ché c6 thé c6 cac ndng do cu thé 1a 5, 10, 15,
20, 25, va 30 mg/ml. Cac ché phim nhu vy c6 thé dugc trinh bay trong bom tiém da
duoc nap trude. Bom tiém da duge nap trude nhu vay co thé hitu ich dé ding mdt nira
mililit ciia ché phdm nhu vay trén mdi bénh nhan mdi lidu. Lidu ctia ché phdm tirzepatide

c6 thé duge dung bing cach st dung phac d6 diing lidu dugc quyét dinh boi thay thude.

Céc ché phim nay 13 vo tring khi dau tién dugc san xuét. Néu dugc cung cép
trong 1o hodc éng ding nhiéu 1an, hop chét hoac hdn hop cac hop chét bao quan khang
khu4n ma tuong hop v6i cac thanh phan khac cua ché phim c6 thé duoc bd sung vao &
mttc do du dé dap Gmg céc yéu cau bao quan khang khuan 4p dung dugc clia co quan
quén ly. Cac chét bao quan dugc dung 12 da dugce biét 5 trong linh vure ndy. (Xem, vi du,
Remington: The Science and Practice of Pharmacy (D.B. Troy, Editor, 21st Edition,
Lippincott, Williams & Wilkins, 2006). Theo mot phuong én, chét bao quan 13 meta-

cresol. Theo mot phuong 4n, chit bao quan 1a phenol. Ché phim dung cho bom tiém da
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duoc nap trude ding mot 1an khong cAn chit bao quan. Theo mdt phuong 4n, ché phdm

khong chtra chét hoat dong bé mit.

Do pH cua ché pham tirzepatide theo sang ché thudong nam trong khoang tir 6,5
dén 7,5 va né dugc diéu chinh bang cach str dung cac axit va cac bazo thich hop vé mit
sinh 1y hoc, khi c6 thé can thiét dé dat dugc d6 pH mong mudn. Theo mot phuong 4n,
dich d6 pH nam trong khoang tir 6,7 dén 7,3. Trai nghiém clia bénh nhan tai vi tri tiém 1a
vén dé can quan tAm dbi v6i ché phdm dugc dung duéi da. Mong mudn Iua chon ché
phém lién quan dén sy trai nghiém chép nhén dugc ctia bénh nhéan tai vi tri tiém. Vi du,
NaCl va xitrat ¢é lién quan dén su dau nhuc tai vi tri tiém. (Laursen, T.; Hansen, B.;
Fisker, S. Pain perception after subcutaneous injections of media containing different
buffers. Basic & Clinical Pharmacology & Toxicology 2006, 98, (2), 218-221.),
(Fransson, J.; Espander-Jansson, 4. Local tolerance of subcutaneous injections. Journal
of Pharmacy and Pharmacology 1996, 48, (10), 1012-1015.) Con mong mudn 1am phu
hop do trwong (tic 13, ndng do molal ddng tham 4p) cua dich thé tai vi tri tiém cang gan
cang t6t khi ding cac ché phdm do c4c dung dich khong gan dang truong véi dich thé ¢6
thé tao ra cam giac dau nhtc khi dugce dung. Mong mudn rang cac ché phdm gin dang
treong voi dich thé tai cac vi tri tiém. Ché phém theo sang ché chwa tirzepatide, NaCl, va
dinatri hydro phosphat c6 lién quan dén trai nghiém chip nhén dugc ciia bénh nhén tai vi
tr{ tiém. Ciing nhu vay, ché phim chita tirzepatide, proplylene glycol, va dinatri hydro

phosphat ¢6 lién quan dén trai nghiém chép nhén dugc clia bénh nhén tai vi tri tiém.

Theo modt phuong an, 40 pH duogc diéu chinh bﬁng cach st dung bazo dé tao thuan
loi cho sy hoa tan trong dung dich dém. Viéc bd sung axit vao ché phdm c6 thé can thiét
dé didu chinh d6 pH dén khoang do pH mong mudn. Theo mdt phuong 4n, NaOH dugc
st dung dé tao thuén loi cho sy hoa tan cua tirzepatide trong chat dém. Theo mot phuong
an, HCI1 duoc bd sung vao dé diéu chinh d pH cua ché pham chira tirzepatide dd hoa tan

dén khoang d6 pH mong mudn.

Céc ché phim theo sang ché thudng duge dung dudi da. Céc ché phdm thudng
dugc ding bang cach sit dung but da dugc nap trude, ding mot 14n, bt c6 thé tai st
dung, hodc may tiém dang but tu dong. Ché phim nay c6 thé dugc dung bang céach s

dung lo dung nhiéu 14n hoic dung cu bom. Theo mot phuong an, dung cu nay 1a thiét bi
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tiém tw dong nhu duge yéu cau bao hd boi patent Hoa Ky s6 8,734,394,

Ché phém chira tirzepatide, NaCl, va dinatri hydro phosphat tao ra 4o 6n dinh
trong thoi han sir dung mong mudn va tao ra cho céc bénh nhén su trai nghiém chip nhan
duoc tai vi tri tiém. Ciing nhu vy, ché pham chua tirzepatide, propylen glycol, va dinatri
hydro phosphat tao ra d 6n dinh trong thoi han st dung mong mubn va tao ra cho cac
bénh nhan sy trai nghiém chép nhéan duoc tai vi tri ti€ém. Nhu duoc sir dung trong ban mé
ta nay, “do 4n dinh trong thoi han str dung” duge do dudi cac didu kién dugc kiém soat
& khoang 5 d6 Celsius. Ché phdm chira tirzepatide, NaCl, va dinatri hydro phosphat tao
ra d6 6n dinh khi sir dung chép nhan dugc. Ciing nhu vay, ché phém chura tirzepatide,
propylen glycol, v dinatri hydro phosphat tao ra do 6n dinh khi str dung chp nhan dugc.
Nhu dugce st dung trong ban mo ta nay, thuat ngit “do 4n dinh khi st dung” duoc dung
dé chi do 6n dinh ciia ché phém do dugc dudi cac didu kién dugc kiém soat ¢ hoic khoang

25 d6 Celsius hoac ¢ hodc khoang 40 d¢ Celsius.

Vi du thwe hién sang ché
Vi du #1 — Ché pham chita NaCl

Ché pham nay duoc bao ché vé can ban nhu duge mod ta trong ban mé t4 ndy. Céc
ché phdm chira 5, 10, 15, 20, 25, va 30 mg/ml tirzepatide, mdi ché pham chira c4c thanh
phan dugc néu trong bang 1. Axit hogc bazo tiy y duoc bd sung vao dé dat duoc khoang
d6 pH mong mudn. Nudc dugce bd sung vao véi sb lwong di (quantum satis - q.s.) dén

mot mililit tdng thé tich cudi.

Bang 1. Ché phdm bao ché chira Tirzepatide, Phosphat, va NaCl

Thanh phan Nong d6 (mg/ml)
Tirzepatide 5,10, 15, 20, 25, va 30
dinatri hydro phosphat* 1,34

NaCl 8,2

*Dung dich dém phosphat 5 mM duogc st dung
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Vi du #2 — Ché pham chira propylen glycol

Ché phim nay dugc bao ché vé cin ban nhu duge mo ta trong ban md ta nay. Cac
ché phdm nay cung cip cac ché pham 5, 10, 15, 20, 25, va 30 mg/ml cua tirzepatide, mdi
ché pham chtra cac thanh phan duge néu trong bang 2. Axit hodc bazo tiry y dugc bd
sung vao dé dat dugc khoang do pH mong mubn. Nude duge bd sung vio véi sd lwong

du dén mot mililit tong thé tich cudi.

Bang 2. Ché phim bao ché chira Tirzepatide, Phosphat, va Propylen Glycol

Thanh phan Nong dd (mg/ml)
Tirzepatide 5,10, 15, 20, 25, va 30
dinatri hydro phosphat* 1,34
PPropylen glycol 15

*Dung dich dém phosphat SmM duogc st dung

Nghién ctru d 6n dinh khi st dung bang séc ky loai ¢& (Size Exclusion Chromatography
- SEC)

Quy trinh nay la phuong phap HPLC loai ¢& dang dong v6i sy phat hién UV &
214 nm va duoc thiét ké dé xé4c dinh cac luvong tuong dbi cia monome tirzepatide va tong
s6 khéi két tu. Monome va khéi két tu dugc bao céo dudi dang ty 1€ phén tram dién tich
pic so v6i tong dién tich. Quy trinh nay ching to do 6n dinh nhu duogc do boi kha ning
ctia n6 dé phan tich c4c tap chit da biét tir tirzepatide. Nghién ciru nay so sanh cac ché
pham thay thé véi cac ché phim theo séng ché, bao ché duge nhu dugce thé hién boi bang

3. Do bn dinh tir nghién ctru nay duge thé hién trong bang 4.

Nghién ctru d6 6n dinh so sénh céc ché pham thay thé:

Bang 3

Ché phim bao ché
Thanh phin Déi chiing NaCl Manitol Glyxerol
Tirzepatide (mg/ml) 2 2 2 2
Dinatri hydro phosphat 2,68 2,68 2,68 2,68
7H,0 (mg/ml)**
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NaCl (mg/ml) | ----- 88 | ----- | -----
Manitol (mg/ml) | ----- | ----- 45 | -----
Glyxerol (mg/ml) | ----- | ----- | ----- 27
Nudc (mg/ml) lwong vira | luong vira dit| lwong viea | lwong vira
didén1ml| dénlml |didénlml|didénlml

**Dung dich dém phosphat 10 mM duoc sur dung

Bang 4. Monome tirzepatide (% dién tich pic) bang sic ky loai c& (SEC)

Ché pham INhiét do (°C) Thoi gian (thang)
0 0,5 1 2
Dbi ching (bang 3) 25 98,25 | 98,15 97,76 | 96,63
40 97,62 | 95,80 | 93,19
NaCl (bang 3) 25 98,23 | 98,13 97,95 | 9747
40 97,84 | 97,28 | 96,22
Manitol (bang 3) 25 98,23 | 97,87 | 97,39 | 95,17
40 96,72 | 92,71 83,48
Glyxerol (bang 3) 25 98,25 | 98,11 97,77 | 96,62
40 97,36 | 94,51 84,11

Nghién ciru do 6n dinh trong thoi han st dung bang RP-HPLC:

Quy trinh nay 1a phwong phap HPLC pha dao gradien v6i su phat hién UV ¢ 214
nm va duoc thiét ké dé x4c dinh luong, su nhan dién, va do tinh khiét cua tirzepatide
trong san pham thudc. Sy nhan dién dugc x4c dinh bang cach khép thoi gian luu cta pic
chinh v&i thoi gian luu cua pic chinh clua chuén tham chiéu ngoai. Luong dugc xac dinh
bang céch so sanh dién tich pic chinh v6i pic twong img trong chuén tham chiéu ngoai.
Céc tap chit va cac chét lién quan duge béo cdo dudi dang ty 18 phan tram dién tich pic
so v6i tong dién tich pic. Quy trinh ndy ching té d6 4n dinh nhu duge x4c dinh béi kha

ning ctia né dé phan tich céc tap chit da biét tir tirzepatide. Nhur dugc thé hién boi bang
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4, ché pham chira NaCl 1am chét didu chinh d9 trwong tao ra do on dinh khi st dung chip

nhan duoc.
Nghién ctru d6 6n dinh trong thdi han sir dung bang séc ky loai ¢& (SEC)

Céc phuong phap nghién ctru d6 6n dinh bang c4ch loai ¢& va RP-HPLC dugc md
ta trén day trong ban mo ta ndy duoc ap dung dé so sanh cac ché pham chita NaCl 1am
chét diu chinh d6 truong va chét 1am 6n dinh véi cac ché phdm chira propylen glycol
1am chAt diéu chinh do trwong va chit 1am dn dinh. Nghién ctru nay minh hoa d¢ 6n dinh
trong thoi han st dung chép nhén dugc clia ché pham theo sang ché chtra chit NaCl hoic
chira chét 12 propylen glycol. Cac ché pham duoc st dung cho nghién ctru nay dwgc néu

trong bang 5. D6 6n dinh tir nghién ctru nay dugc thé hién trong bang 6.

Bang 5. So sanh gitta NaCl va propylen glycol

10/18

Thanh phan Ché phdm bao ché chira | Ché phdm bao ché chira
chét 1a NaCl chét 12 propylen glycol

Tirzepatide (mg/ml) 20 20

Dinatri hydro phosphat 1,34 1,34

7H>0 (mg/ml)*

NaCl (mg/ml)) 88 | ae---

Propylen glycol (mg/ml) |  ----- 15

Nudc lieong vira di dén ml leong vira di dén ml

*Dung dich dém phosphat 5 mM dugc str dung trong nghién ciru

Bang 6. So sanh NaCl vé6i propylen glycol 1am chét trong cac ché phim bao ché

tirzepatide bang cach x4c dinh monome (% dién tich pic) bang SEC va d6 tinh khiét bang

RP-HPLC
Monome bing SEC
Ché pham Nhiét d6 Thoi gian (thang)
(®) 0 2 3
NaCl (bang 5) 5 99,35 - 98,81
30 97,20 98,03 97,79
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[Propylen glycol (bang 5) 5 98,51 98,20
30 97,94

Do tinh khiét bing RP-HPLC

Ché phim Nhiét do Thoi gian (thang)
(°Q) 0 1 2 3
NaCl (bang 5) 5 92,87 - - 95,95
30 91,70 | 90,40 | 89,26
[Propylen glycol (bang 5) 5 93,38 93,31
30 92,04

Nghién ctru chiing dau khi tiém:

TAt ca céc ché phim digc bao ché nhur duge md ta boi bang 7. Mai lo ché pham
dung dich dugc gitt & nhiét d§ trong phong khoang 30 phut, nhung khong vugt qua bbn
gidr. Cac ché phidm déng kho da duge hoan nguyén duoc sir dung ngay. T4t ca céac lan
tiém dugc quay gitta 4 goc phan tu clia bung, theo thu ty sau; goc phan tur trai dudi; goc
phan tur phai dudi; géc phn tu trai trén; va géc phan tu phai trén. Bom tiém v6i kim tiém
& kim 29 duoc st dung dé dung ché pham tir lo. Nép glp cua da tai vi tri tiém dugc ndm
chat boi ddi twong, va kim tiém duge léng vao & khoang goc 45 d§. Nguoi thu hai su
dung dong hd bam gidy dé do do dai thoi gian tiém. Ddi tuong day t tir pittong ctia bom
tiém cho dén khi 0,5 ml ché phdm duoc tiém vao. Thoi gian tiém dich 12 khoang thoi gian
4 gidy, va khong nhiéu hon 5 gidy. Kim tiém duwoc rit ra khoi da sau khi tiém va da duge
nha ra khoi sy ndm chat cua dbi twong. P6i twong ngay 14p tire danh gia chimg dau sau
mdi 14n tiém. Céc phép do chimg dau dugce danh gia bang cach st dung thang truc quan
tuong tu (visual analog scale - VAS) da duogc phé chudn 100 mm ddi v6i ching dau.
VAS la cong cu da dugc phé chuén t6t dé danh gia chimg dau tai vi trf tiém (Williamson,
A.; Hoggart, B. Pain: A review of three commonly used pain rating scales. Journal of
Clinical Nursing 2005, 14, (7), 798-804). VAS dugc trinh bay dudi dang dudong 10 cm
(100 mm), dugc neo bang ddu hiéu mo ta bang 16i, thong thuong 1a “khong dau” va “dau
tuong chimg x4u nhat.” Ddi twong duge hoi dé danh d4u dwong 100 mm dé chi ra cuong

dd dau tai c4c thoi diém va nhu duge chi ra vé mat 1dm sang. Nhan vién st dung thude
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kep d& do khoang cach tir 0 dén déu ma déi twong dit 1én trén VAS, va dé ghi lai phép
do trong tai liéu gbc. Cac két qua tir nghién clru nay xuat hién trong bang 8. Trai nghiém

chép nhin duogc cua bénh nhén tai vi tri tiém dugc phan anh bai chi thi cuong do dau nhe

12/18

Céac ché pham cho nghién

Ché phdm bao ché chira

Ché phim bao ché chira

ctiru cuong do dau. NaCl propylen glycol
Thanh phan
Tirzepatide (mg/ml) 20 20
Dinatri hydro phosphat 7H,O 1,34 1,34
(mg/ml)*
NaCl (mg/ml)) 88 |  -----
Propylen glycol (mg/ml) |  ----- 15
Nudc liong vira dii dén ml liong vira di dén ml
Thanh phan Gia dugce chira NaCl 1am | Gia dugc chira propylen
chét glycol 1am chét
Tirzepatide (mg/ml) 0 0
Dinatri hydro phosphat 1,34 1,34
7H>O (mg/ml)*
INaCl (mg/ml)) 88 | a----
Propylen glycol (mg/ml) |  ----- 15

Nudc

lieong vira dii dén ml

lirong vira di &én ml
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Thanh phan Ché phim bao ché chira
NaCl lam chat-Dong kho

Tirzepatide (mg/ml) 20

Dinatri hydro phosphat 1,34

7H>0 (mg/ml)*

NaCl (mg/ml)) 8.8

Propylen glycol (mg/ml)

Nudc: nude vo trung de

cudn d¢ hoa tan

tiém- hoan nguyén; khudy

lieong vira dii &én ml

*Dung dich dém phosphat 5 mM dugc sir dung trong nghién ctru

Bang 8. Piém chimg dau VAS.

13/18

Ché pham (trén mdi

Cuong d6 dau

bang 7) Nhe (VAS: 0 mm [Vira phai (VAS: [Nang (VAS: 71
— 30 mm) 31 mm — 70 mm) mm — 100 mm)

Tirzepatide dugc lam 90% 5% 5%

dong kho, dugce hoan

Ché pham tirzepatide 100% 0% 0%

propylen glycol

Ché pham tirzepatide 100% 0% 0%

NaCl

Ché pham gia dugc 100% 0% 0%

NaCl

Ché pham gia dugc 100% 0% 0%

propylen glycol

13
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Cac trinh tu

SEQ ID NO:1

Tirzepatide

YX,EGTFTSDY SIX,LDKIAQKAFVQWLIAGGPSSGAPPPS

trong d6 X la Aib; X 13 Aib; K & vi trf 20 dugc bién d6i hoa hoc thong qua su
tiép hop vao nhém epsilon-amino cua chudi bén K bang (2-[2-(2-amino-etoxy)-etoxy]-
axetyl)2-(yGlu)1-CO-(CHz)15-CO2H; va axit amin dau tan cing C dugc amit hoa dudi

dang amit bac mat dau tan cing C
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YEU CAU BAO HO
1. Dugc phdm chira tirzepatide, hodc mudi duge dung cia nd; NaCl; va dinatri hydro

phosphat.

2. Duoc phém theo diém 1, trong do néng do tirzepatide, hodc mubi duoc dung cua nod,

ndm trong khoang tir khoang 5 dén khoang 30 mg/mL.

3. Duoc phém theo diém 2, trong do néng do tirzepatide, hodc mubi duoc dung cua no,

125,10, 15, 20, 25 hoac 30 mg/mL.

4. Duoc phém theo diém 3, trong do néng do tirzepatide, hodc mudi duge dung ciia nod,

1210, 20 hoac 30 mg/mL.

5. Dugc phim theo diém 1, trong d6 ndng d¢ dinatri hydro phosphat nam trong khoang
tir khoang 1,0 mg/mL dén khoang 3,0 mg/mL.

6. Dugc phim theo diém 1, trong d6 ndng do dinatri hydro phosphat nam trong khoang
tir khoang 0,67 mg/mL dén khoang 2,68 mg/mL.

7. Duoc pham theo didm 5 hoac 6, trong d6 ndng do dinatri hydro phosphat 13 khoang
1,34 mg/mL.

8. Duoc phim theo diém 1, trong d6 ndng do6 NaCl nim trong khoang tir khoang 6,2
mg/mL dén khoang 9,5 mg/mL.

9. Dugc phim theo diém 8, trong d6 nong d6 NaCl 1a khoang 8,2 mg/mL.

10. Dugc phém theo diém 1, trong do n@)ng do tirzepatide, hodc mudi duge dung cia né,
nim trong khoang tir khoang 5 mg/ml dén khoang 30 mg/mL; ndng o dinatri hydro
phosphat nim trong khoang tir khoang 0,67 mg/mL dén khoang 2,68 mg/mL; va ndng do
NaCl ndm trong khoang tir khoang 6,2 mg/mL dén khoang 9,5 mg/mL.

11. Dugc phém theo diém 10, trong d6 ndng do dinatri hydro phosphat 1a khoang 1,34
mg/mL; va ndng d6 NaCl 1a khoang 8,2 mg/mL.

12. Dugc phim theo diém 11, trong d6 dugce phdm nay dugc trinh bay trong thiét bi tiém

tu dong.

13. Duoc phdm theo diém bét ky trong s6 cac diém tir 1 dén 12, trong d6 do pH ctia dugc

15
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phdm nim trong khoang tir khoang 6,5 dén khoang 7,5.

14. Dugc phim theo diém bét k¥ trong sb cac diém tir 1 dén 13, trong d6 dugc phdm nay

con chira mot hodc nhi€u chat bao quan.

15. Dugc phém theo diém 14, trong d6 duogc phém nay con chira chit bao quéan dugc

chon tir metacresol va phenol.

16. Dugc phém theo diém 15, trong d6 chét bao quan 1a metacresol & n@)ng do tir khoang

2,0 mg/mL dén khoang 4,0 mg/mL.

17. Dugc phdm theo diém 15, trong d6 chat bao quan 14 phenol & ndng do tir khoang 3,0
mg/mL dén khoang 7,0 mg/mL.

16
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39

PRT

Trinh tu nhén tao

Cidu truc tdng hop

MISC FEATURE

(2)..(2)

Xaa & vi tri 2 1la axit amin khéng cé trong tu nhién
axit 2-aminoisobutyric

MISC FEATURE

(13)..(13)

Xaa & vi tri 13 la axit amin khéng cé trong tu nhién
axit 2-aminoisobutyric

MOD RES

(20) ..(20)
Lys & vi tri 20 dugc bién dbi héa hoc théng qua sy tiép

hop vao nhém epsilon-amino ctia chudi bén K bdng (2-[2-(2-amino-
etoxy) —etoxy]-axetyl)2- (gamma-Glu)1-CO- (CHz) 1s—CO2H

<220>
<221>
<222>
<223>

MOD RES
(39)..(39)
Ser & vi tri 39 dugc amit hda dudi dang amit bac mdt dau

tdn cung C
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<400> 1

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Xaa Leu Asp Lys
1 5 10 15

Tle Ala Gln Lys Ala Phe Val Gln Trp Leu Ile Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35





