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PHARMACEUTICAL COMPOSITIONS COMPRISING METFORMIN AND A DPP-4 

INHIBITOR OR A SGLT-2 INHIBITOR 

5 The present disclosure relates to pharmaceutical compositions containing a fixed dose 

combination (FDC) comprising 

a DPP-4 inhibitor drug (particularly 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-

1-yl)-8-(3-(R)-amino-piperidin-1-yl)-xanthine, also named linagliptin) and/or 

a SGLT-2 inhibitor drug (particularly 1-chloro-4-(p-D-glucopyranos-1-yl)-2-[4-((SJ-

10 tetrahydrofuran-3-yloxy)-benzyl]-benzene, also named Compound "A" herein), 

and 

metformin (particularly metformin hydrochloride) in extended release form (metformin XR); 

processes for the preparation thereof, and their use to treat certain diseases. 

15 In particular, the present disclosure relates to a pharmaceutical composition comprising a 

fixed dose combination of an extended release form of metformin hydrochloride, optionally 

seal or barrier coated, which is further coated with an immediate release form of 1-[(4-

methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-piperidin-1-yl)-

xanthine (linagliptin) and/or l-chloro^P-D-glucopyranos-l-yl^-^fSJ-tetrahydrofuran-S-

20 yloxy)-benzyl]-benzene (Compound "A"). 

In a first aspect, there is provided a pharmaceutical composition comprising 

a) 

25 

b) 

c) 

30 

35 
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an extended release core comprising 

hydrochloride.) polv(ethylene oxide") as a swellabie and/or extended release polymer. 

and one or more excipients; 

aft-eptionai seal-and/of barrier coating comprising a mixture of hydroxypropyl 

cellulose and hydroxypropyl methylceilulose as film-coating agent; and 

an immediate release coating comprising:-ayeast-©«e^etive-phafma6etrtteal 

inaqliptin, L-arginine as stabilizer, a plasticizer which is 

polyethylene glycol, a film-coating agent which is hydroxypropyl methylceilulose, and 

a glidant which is talc-ar>4 

a-SGLT^4fthmltofrpfefsf^iy-4^l©fG-4-f^-D-§iuG0pyfam>&-4-y(-)-2-[4-ff'xS/-
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Further, the present disclosure relates to a pharmaceutical composition, particularly a solid 

preparation (e.g. an oral solid dosage form, such as e.g. a tablet), comprising or consisting 

5 essentially of 

a) an inner extended release core comprising metformin (particularly metformin 

hydrochloride) and one or more excipients; 

b) an optional intermediate seal and/or barrier coating; and 

c) an outer immediate release coating comprising at least one active pharmaceutical 

10 ingredient selected from 

a DPP-4 inhibitor, preferably linagliptin, and 

a SGLT-2 inhibitor, preferably Compound "A", 

and one or more excipients. 

15 in more detail, the present disclosure relates to a pharmaceutical composition, particularly a 

solid preparation (e.g. an oral solid dosage form, such as a tablet) of a selected dipeptidyl 

peptidase-4 (DPP-4) inhibitor (preferably linagliptin, particularly in immediate release form) 

and metformin (particularly metformin hydrochloride) in extended release form (metformin 

XR). In one embodiment, the present disclosure relates to a 
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Optionally, the pharmaceutical compositions, particularly solid preparations (e.g. oral solid 

dosage forms, such as e.g. tablets) according to the present disclosure may further comprise 

a color coat and/or a final coat. 

5 In a second aspect, there is provided use of the pharmaceutical composition as defined 

herein for preparing a medicament for use in treating and/or preventing (including slowing the 

progression and/or delaying the onset) of metabolic diseases, especially type 2 diabetes 

mellitus and conditions related thereto (e.g. diabetic complications), either in type 2 diabetes 

patients who have not been previously treated with an antihyperglycemic agent, or in type 2 

10 diabetes patients with insufficient glycemic control despite therapy with one or two 

conventional antihyperglycemic agents selected from metformin, sulphonylureas, 

thiazolidinediones (e.g. pioglitazone), glinides, alpha-glucosidase blockers, GLP-1 or GLP-1 

analogues, and insulin or insulin analogues. 

15 (a) Metformin part: 

The first part in the present invention is a part (composition, particularly solid composition, 

e.g. a solid pharmaceutical composition for oral administration, e.g. tablet) comprising 

metformin (particularly metformin hydrochloride) in extended release form, particularly an 

extended release formulation of metformin. 

20 

In an embodiment, this first part is a metformin (e.g. 500 mg, 750 mg or 1000 mg metformin 

hydrochloride) extended release core. 

Exemplary extended release formulations of metformin are disclosed in US 6,340,475; US 

25 6,488,962; US 6,635,280; US 6,723,340; US 7780987; US 6,866,866; US 6,495,162; US 

6,790,459; US 6,866,866; US 6,475,521; and US 6,660,300; the disclosures of which are 

incorporated herein in their entireties. 

A particular extended release formulation of metformin is described in US 6,723,340, the 

30 disclosure of which is incorporated herein in its entirety. 

In an embodiment, the fixed-dose combination products of the present invention comprise -

as first part - an inner core matrix formulation with metformin hydrochloride dispersed therein, 

said matrix formulation containing an extended release material. The matrix formulation is 

35 compressed into a tablet form. 

In a particular embodiment, the fixed-dose combination products of the present invention 

comprise - as first part - an inner core extended release formulation comprising metformin 

(1531230_1):CCY 
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15 

20 

Claims: 

1. A pharmaceutical composition comprising 

a) an extended release core comprising metf&Fmifl—fpartietilafly—metformin 

hydrochloride^, polvf ethylene oxide) as a swellable and/or extended release polymer, 

and one or more excipients; 

b) an optional seal and/of-- barrier coating comprising a mixture of hydroxypropyl 

cellulose and hydroxypropyl methylceilulose as film-coating agent; and 

c) an immediate release coating comprising:-

a-&PP-44ftWbitor, prefefably-feagliptin, an# 

a"SGtT-2-iRWfeitor7--pref©fabty-4-Ghl0r©-4-(^-D-§tuGGpyfaBOS-4-y^)-2--{4-(-/S->--

linagliptin. 

L-arginine as stabilizer, 

a plasticizer which is polyethylene glycol, 

a film-coating agent which is hydroxypropyl methvicellulose. and 

a glidant which is talc. 

aooording to Gtaim-4-r-wbefefn the inner extended-mteaee 

eofe-a>--i6-a-4em:n:4atiofi-S9FfH>FieiRg-R:)6tfofFmPr-hy*o<?4k>Fk4eT-a-6we4a-bie~af:>d/eF-e«teeaed 

25 3^t;ie^wmaGetitieal-mmp©sitk>R-aGGeFdmg-4©-Giaim-4--eF^r-whefeifi-#te4mmediate-Fete€ 
GQat4f>§-G-)4&^--film-G€>at4&fmulation comprising 

30 fjolyvinyl-aiGohoH-P-VA^-ethyl'GeHiito&er+vyeiFex-ypfGpyl-Geikiloser-BGlyrfexirose,-methaoFyiic 
n$r\r\fr%v nAiwmAr rs rvtivfi im 
4~% I is_4/ \J i uvi J "v v> i w-t t I IIAlUt v U Ivl vUl; 

opt4eRa^ly-one-OF-mGFe-plas^Gfzer&-seteGte4-fFom-p€>lyetTfc>y]ef:>e-§lyGolT-pFopyteRe-§ly€el-; 

35 
optiot^lfy a glidant seleGted-fFom tate, magnesiuR> st©afate aF^ fuRied silkja, aF*d 

©pli0naHy-©«e-©f4TOi«-p§mefite-aRd/ef-6©teFaflfeT 
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4-^k€HpkaFmaGeuUGaJ-G€w>p0&m©fvaGGeFdm§4e-Gte+ro4T~2-©f^^wk©fBiFv4ke4mmediate 

retea&e soaUR§--G-}4B-a film coat formulation corrp%ifi§4iBagttptiflT4^^ a 

f'4ft->-GeatiR§-ageAtT-a-^ia6t4eBeF1-aedT-ef*(maUyr-a-g4daet7 

5 

52. The pharmaceutical composition according to claim 3~&F-4_1_, wherein the weight ratio of 

the L-arginine to linagliptin is within the range from about 4:1 to about 2:1 respe&ially about 

4f4, 
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S^ien^lwiTOeeyfeal^empesitiefi-a^eerelii^e-GjaM^ 

felea6e-6eafo*§-&)-is-a- film ooai-fefffltdation oom&fi&fn§^--€Moffi-4-^-^)-§k^pyF-afte&-4-yl>-2-

{4-(t/S^4etFaf:t-ydfofaFar>-5-yloxy-)-bef>zyf}-b&nzeF>e,-a4Um-GGatin§-agentra ptastteger,an^, 

epteiaWyr-a-gManfe 

5 
7r-Tlw-phaFmaGe«tiGal-Gompo&ifef:v-aGGOF4iR§-tO'-Giatm--'37-4r-o-OF--6rwl:>©FefF»4f:ve-0oe-GF'FnoFe 

fitrrv-6oatin§--a§ervt& are seleGteei-fFGm hydFoxyprGpyt-nwthylGeflulose, ©^.-hyprofr>eHo&e 2940 

with R0Ffflflalvisee€lly-e^7-^7-€T4^-af:i4%f^O-6P74te#:tQe&<-E§rMe#»€el-E4^r-Ptefmaeegt 

gO3_^afR>aGoat^O6-3F>4/of-FftaFff>aG0at-©4§: 

10 
&-T4^6-^afmaeeotiea4-^Qii^&&t^ton-aGGOF4iF>§4Q-GlatFn 3, 4;-^T-6-^7r-w^eFoin4l:te--&Re-0F 

meFe-pte€fel6eFS-afe-6ele6te4*©ffli3etyethylei:ie-gly6eire#r-Ma6Fegel~4OOT-3OOOr409dT^OO 

and/e^§0Wr 

15 Qr-The-gteFfFiasefc^iGal oomftocition-aeoordinghte claim 3, 4, §-,-§ or 7, whereiFf-foe-ptasfeteer 

i s~^FGf^yt©B©-gJy GGIT 

4&r Tho phaFFnaGeut»Gat-<jeFFff>GSft4eB-aGGGr4^§-t6-aFvy--GF>e-ef^slaiFR6-34G-87-whaFetfv4he 

©ptie«a^4idaFrt4s4ateT 

20 
443. The pharmaceutical composition according to any one of claims 1 to §2, wherein ©)4s 

a«the immediate release API coating GGowfero-GFc) comprises or oeflsteUnq-consists 

essentially of: 

polyethylene glycol of molecular weight of about 6000 (e^in an amount of 8-20 % w/wT 

25 fy-efer-akty-l^-l 8 % WMV-&W^K^4T^F-44^% w/w), 

linagliptin fes-ARtr-e^in an amount of 1-10 % w/wT-pFefeFably-2~7-^wA^r-&u&^-aG-3-.-&-eF 

&©%-w/w), 

L-arginine (ae^taWiz-erT~G7§T4he^e%^T-at4G4ir-aF§iFHf^4wa§liptw-may--bG4~4--k>-&;47 

Brefefafet¥-^f44e-4f4r-esgeeta4l3f4f4f-&»Gt:^as &.q4n an amount of 4-40 % w/w7-pFefeFaWy-4©~ 

30 3& %-w/w, suGh-as14^F424-% w/w), 

hydroxypropyl methylceilulose (eTgv4wdfex¥PFepyhTie#wteeWese^g-6PT-6raTin an amount 

of 40-70 % w/wT-^©f©Fafely-40~&§--%--wAv-r-&ttGh--a&-5ST-2 -GF--4&-.-2--%-w/w), 

polyethylene glycol of molecular weight of about 8000 -farcMn an amount of 0-5 % w/wT 

p:ef6Fately-2-4-4^/w7-s«Gl:vas-27S-^F-2r444-w/w), and 

35 talc tetGrin an amount of 5-20 % w/wT-pfBfefaWy-#4§-%-v*^w7-ett6l:v«s-45v§-©f44r^4o-w/w), 

wherein % w/w relate to the weight of the immediate release coating, and 
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wherein the content of linagliptin may-bejs in the range from 1 to 10 mg-rpar-tiGwIarly-^-mg 

4^7-The-ptefmaeewti6a-l-e0Fftp©stti©n-aee©fdifl§4©-afty-eTO-of4l:»e-6laiffts^40-44T^ft/ 

5 eeaJ-Geatrng-is-precent andtef-foe-barrier oeafe§4&-ftfe6eF&-

434. The pharmaceutical composition according to any one of claims 121 to 3, wherein the 

seal-and/oF-barrier coating is eaek-a film coat formulation tRde&eRdeRtfy-further comprising: 

&Be-ef-mere fi! m -GeatfF*g--ag&Rts-seieGted4Fefrvl^Fox-yf>Fopyl^>etfcytGeHulose4l4P-MG)T 

10 poi-yviRyl-ateohol-(RVA}, ethyl GeUbflose, hydroxypropyl-GeHulose; poiydextrose, methaGFytic 

optionally one or more plasticizers selected from polyethylene glycol, propylene glycol, 

diethyl phthalate, tributyl sebacate and/or triacetin, or a mixture thereof, 

optionally a glidant selected from talc, magnesium stearate and fumed silica, and 

15 optionally one or more pigments and/or colorants. 

445. The pharmaceutical composition according to claim 42-QF43anv one of claims 1 to 4. 

wherein the seal-a«d/er-barrier coating is eaofva film coat formulation mdepmdert-ly-further 

comprising a-tilm-eoating agervtr-a plasticizer, and, optionally, a glidant, one or more 

20 pigments and/or colors. 

4§_q!^phaFmaeewtteal-eomp0&fUcm-aGG©fdiRg-tG--GiaiR:v-4-2-(-43-©^44T-wl"+efeiFi-4^>e~seal-aRd/oF 

a fito-Goating agent wbfoh is4vydroxypFGpyt methyteethilose {HPMGrf>yproR^eUo&e-suGb a& 

25 e^r-Me^to6e{-&§-,-er Pharmaeea*-£Q§)r 

a--pta&yG»ze^AAfoi€Ws4fiaGetiF*r^nd 

optkwaUy-Qft6-o^FmF&-pigFftent& andfef-eeteFSr 

30 ^r^e phaFRiaGeutiGal GORiposrtiOR aoG^Fdfng to ciaim 42T 4^r44-OF -15r wheFetn4f>e-seal 

of^or-moFefte-vGoatiRg-agems-sefeGted-fFom-n-ydr-QxypFOfiyF-FT^et^ytGetk^ose ••(•H PM€y 

hypFOFRelk)5je-suGh-a&-e-.-g:-}:>ypF©Fr)elk>se~2-94-0~witt:H:»€H:FtfRal-vi&Gosity-9f-3-GPrhypFOFF>eHGse 

294AQ-with^en>inal visGOsity-of 5 cP, hypFomaltese-294Q wit-h RomfF»al-vi&Gosity of €• GP7 

35 i^Feme^e-2&4^Mvi#VRemmak«66e&»ty-eM-§-GR74}ypFeFneU96e-2&l©-wttb-BeFmF*al-vi6Geetty 
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0f-^O-GpT-M©tfteGei-60T-W©tRGeel-E45r-PI;taffRa€©at-§O3rPhafmaGGat-§O&r-and/eF 

a-plastteteef-seteeted^rem-petyefeylene g!yGo46uob-as--a-.-g. MaoFogol 40Qr-3000r4&OQr(>000 

©f-§000)r-afld 

5 optk>Rally-<3«e~of-mof«^tgR;>©fttM-a7g:4itei4wm-di©x+€ie:}-af>d/©f^©teF&-.-

47v Tbe-phaFmaoeutkal-e^mposrtion aGGGrdif>g4o-Glafm 42, 4^,44T4I>GF4-§,wherein-toe-seal 

apt4/©f-bafl4ef-©©al-6©FftpFises 

a-fwxtuFe-0£-©ne-9W*N3Fe4}y€if©xypFepyl-metoyk^iule6e-(44PMGr4}ypFemeite6e-294G-wito 

10 nomifiaJ-visGesity-of-S-GRTtypF<>meW©6e-2940-wito--nomiFjaWi6Ge&itY-of-§--GPTaF>4 

fryftreffteHQ6e-2&4£-wito-neffflftai-¥iSQesity of-€Q-eP) and pelydextfoser 

a-plasti6ize^wbiGMs-poiyetoyleF>e-§ly6©}-8G0Qr-an€l 

opttGnaiiy-Gw- GF moF©-f>igFT>eRt&(e.g.4tta«(yFR-€iiGX»de-} af:>4/oF-GolGF&v 

15 486. The pharmaceutical composition according to any one of the preceding claims, wherein 

the metformin hydrochloride is present in an unit dosage strength of 500, 750, 850, 1000 or 

1500 mg. 

20 

25 

49. The phaFFRaGeytfoai-eomposition aGGOF4ln§4oaFvy-ofre-e£4he-Giaifm4-4G^l4-.-wfreFaiFi--b)-4s 

f>FeseFvtand 4& a baFFieFGeatfFt§GompFi&in§ or Gonsistm§ essentially-of: 

pelydextF©eeI4!ydFexypFopyi-meti:>yteBliuleses-(ergr-34e-§0-GRr-StiGh-a644PMC^-204-0-3-, 

MPMC-294O-S»id44PMG~204S^0)T4itaBttim^le)ede-aftd-pelyethyleFie-glyGBl-(e^-PEG 

&000}raFKi wfweiR4he baFFieF €^afeQ may have a weight Irv-tMe Faf>§e fFom 50 to 400 r>ig 

(syGheTg.--§S'm§OF §§-ra§}. 

207. The pharmaceutical composition according to any one of the preceding claims, wherein 

the linagliptin is present in an unit dosage strength of 0.5, 1, 2.5 or 5 mg. 

8. The pharmaceutical composition according to any one of the preceding claims, wherein 

30 the weight ratio of the L-arainine to linagliptin is about 4:1. 

2-4-.--T-he-ptefma<3e«tiGai-GOFr:>position-aGGGF<iiR§-t©-any-GR6-of-tl>e-pFeGe4iF>§-Glaim&-r'WheFeiF> 

35 
pFeeeFtt-in-an tmit4osa§e &tFen§tb-of-&,- 40r42,& GF 2&-mg; 

229. The pharmaceutical composition according to any of the preceding claims, which is in 

the form of a tablet for oral administration. 
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2310. The tablet according to claim 2-2-9_further comprising a color and/or final coating. 

2411. The tablet according to claim 2310, wherein the color and/or final coating is each a film 

coat formulation independently comprising 

5 one or more film-coating agents selected from hydroxypropyl methylceilulose (HPMC), 

polyvinyl alcohol (PVA), ethyl cellulose, hydroxypropyl cellulose, polydextrose, methacrylic 

and/or acrylic polymer, or a mixture thereof, 

optionally one or more plasticizers selected from polyethylene glycol, propylene glycol, 

diethyl phthalate, tributyl sebacate and/or triacetin, or a mixture thereof, 

10 optionally a glidant selected from talc, magnesium stearate and fumed silica, and 

optionally one or more pigments (e.g. titanium dioxide) and/or colorants. 

2512. The tablet according to claim 23-10 or 241_1, wherein the color and/or final coating is 

each a film coat formulation independently comprising a film-coating agent, a plasticizer, and, 

15 optionally, a glidant, one or more pigments and/or colors. 

2£13. Use of The the pharmaceutical composition according to any one of tte-pfeeedmg 

claims 1 to 9 -for preparing a medicament for use in treating and/or preventing (including 

slowing the progression and/or delaying the onset) of metabolic diseases, especially type 2 

20 diabetes mellitus and conditions related thereto (e.g. diabetic complications), 

either in type 2 diabetes patients who have not been previously treated with an 

antihyperglycemic agent, 

or in type 2 diabetes patients with insufficient glycemic control despite therapy with one or 

two conventional antihyperglycemic agents selected from metformin, sulphonylureas, 

25 thiazolidinediones (e.g. pioglitazone), glinides, alpha-glucosidase blockers, GLP-1 or GLP-1 

analogues, and insulin or insulin analogues. 

•27-14. The fJhafmasefcfteal-Gempe&ftjoB-feF-use according to claim 2S13, wherein linagliptin is 

comprised in an amount of 2.5 mg, and metformin hydrochloride is comprised in an amount 

30 of 750 mg or 1000 mg. in the composition. 

2815. The plwRweeutteat-Gempe&ittefl-fef^use according to claim 2-714, wherein the 

composition is administered as two tablets once daily to the patients. 

35 
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2916. The phaFroaGeutiGai~G©mpe&&©ft40F--use according to claim 2© 13, wherein linagliptin is 

comprised in an amount of 5 mg, and metformin hydrochloride is comprised in an amount of 

1000 mqr in the composition. 

5 3017. The ^aFmaGefc&6af~G0m&©&itk>r^f SF~use according to claim 2016, wherein the 

composition is administered as one tablet once daily to the patients. 


