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UNLOCKING THE VALUE
OF SGLT2-INHIBITOR

From Pharmacy Specification to Clinical Practice with Empabit®
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Empagliflozin: Its Pharmacology beyond Antihyperglycemia
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Empagliflozin Juenlungu Sodium-Glucose Cotransporter 2 (SGLT2) inhibitors fadeuddlunssnenlsaumiuyiind 2 wazdignanie
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Sodium-Glucose Cotransporter mumwwmmuismmmLLauﬂaIﬂawwuiuswamamumanu 2 in 1§un SGLT1 waz SGLT2 wanadislumsed 1
salT1 wulsidlddndudnulng Tuvaedl sGLT2 wildadunso tasslanssamne ﬂu‘lmaﬂasuaammaﬂaiﬂa IﬂEJ‘lJﬂGlLLﬁle%uV]WMHWWﬂiaQUWma
nwanasnluUSInasm 120-180 ¢ (0.67-1 mol) dlo 24 Flaia uay nglaaUSinaudesndt 0.5 a3 (3 mmol) szgndusenmalaanis SGLTs Fany
7i luminal membrane ¥4 proximal tubule ilo ’vau‘1/11‘1/1‘14?1/1ﬂmﬂa‘UﬂaIﬂaLLaUIGZJLﬂiJammﬂia&mu glomerulus Wlvinissuda sGLT2 @ St uae
S2 segments i proxmat tubule mmwmwmmﬂamaiﬂamﬁasay 90 9% qumwmaiﬂaLLaUIGULmEJaJaaﬂmﬂiwmamumq{]aany SGLT2 inhibitors
mmaammummaimaamLLa &Nuqvmaﬂﬂmmuiawmanms

P131971 1 Wisuifieu SGLT1 wag SGLT2

SGLT2 SGLT1
Gene SCL5A2 (16p11.2) SCL5A1 (22p13.1)
Tissue Kidney* (To a lower extent: brain, Small intestine*, heart, skeletal
liver, thyroid, pancreas, skeletal muscle, trachea, kidney, brain,
muscle) testicles, and prostate
Selectivity Glucose Glucose, galactose
Affinity for glucose transport High/low Low/high
Na:Glucose transport stoichiometry 1:1 2:1
Physiological function Reabsorption of renal filtered glucose Intestinal absorption of glucose and
galactose, reabsorption of renal filtered
glucose
Percentage of renal glucose reabsorption 90-97% 3-10% (up to 40% with SGLT2 inhibition)

*Main location
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chversmyfondiucdse Teahsorption fromithe glomertianlirate figunulud e 1933 muqmﬂumiwmmsmmﬂauﬂaiﬂasuaﬁwmamaiw
d by the epithelium lining the S1 and S2 segments of
the proximal tubule (B) Maiaeniden wiioly phlorizin 119U1NAZNIUNTZUIUNTT hydrolysis
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SGLT2 w1nnd1 SGLT1 e 2,700 wih vililifnadradesiivhilmineins
Moudy dmsu dapaglifiozin & selectivity 999 SGLT2 #9 SGLT1 Uegni
fowifu 1,200 Wi uaz mizagliflozin M SGLTL inhibitor § selectivity
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SGLT2 inhibitors ifueniifl pleiotropic effects Iﬂaﬁqwéaﬂizﬁuﬁwmwa
TuwdenfilavilfiAnnne hypoglycemia faufuguilumsdulnfenidqns
FJullaany wasiinaanrudulainisdinadnels lnetvan intraglomerular
pressure LLﬁ”JquﬁﬂJUﬂi(ﬂEJSﬂEJE)ﬂWN‘Uﬁﬁﬂ” SGLT2 inhibitors §siinaan
umunmLLmimlé‘waaiuﬂn3a®u'muﬂwmamLm GLP-1 receptor agonists
uanmﬂu SGLT2 inhibitors ENEJE]ﬂf]MﬁG]E]Wﬂﬁ]IﬂEJ‘U’JEJﬁﬂ epicardiac fat
sdsantie cardiac preload Uag afterload wﬂwmaaﬂmﬂ’ﬁmaEﬂuwma
Tsrilodmen wasdwuh SGLT2 inhibitors Skadvevaonidenlnenaeidiy
endothelial function annmz arterial stiffness wavdudsnsifn oxidative
stress TTlauaevaonidensdnie
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SGLT2i : inhibits
SGLT1: 10% glucose reabsoption e ' SGLTZ 90% glucose reabsoption

| pleiotropic mechanisms of SGLT2i ]

Kidney Heart & metabolic l Blood vessel l
effects effects effects

# insulin sensitivity

# muscle FFA* uptake

& weight loss

§ visceral adiposity

1§ epicardiac fat

& myocardial oxidative stress
4 cardiac afterload

0§ cardiac preload

1 endothelial function

1§ decreased blood pressure

8 arterial stifness

I oxidative stress

§ peripheral vascular resistance

¥ glicosuria

© diuresis

© natriuresis

€ uricosuria

8 intraglomerular pressure

o Pharmaceutics 2022; 14: 1730

‘Ui"IEI“UuVIﬁﬂﬂCU’lIﬂQ SGLT2 inhibitors fiinsAnenendinsasiufe
LﬁuwaawsmssnwﬂsmzuuwﬂaLLaz‘naamaam IWLLﬂ atherosclerotic
cardiovascular disease (ASCVD) (empagliflozin, canagliflozin) Wag heart
failure (empagllﬂozm canagliflozin, dapasliflozin uay ertugUﬂozm) aﬂm
Feiivstloviludoseinisvrasnisaiiiuldredsala@osianniuman
(empasliflozin, canasgliflozin wag dapagliflozin) Snedatinnsinwly
Saswesnmsl SGLT2 inhibitors Tun1sanaudeswanisiinuzsdnge

SGLT2 inhibitors LHueniieniismadnsmssnunlugihelseiiladsuvan
u@ﬂﬂﬂﬂﬂ?iﬂﬂ?uq%ﬁ‘ﬂﬂ‘{]ﬁﬁqi” IWEJ‘U‘UIsULﬂEJJJ@@ﬂ‘UWﬂi']\‘]ﬂ’]EJLLa“aﬂ cardiac
overload U1 SGLT2 inhibitors Sflqviseilalaensei NHE-1(Sodium-
Hydrogen Exchanger 1) Fadulusfuganuuiingad cardiomyocytes
Fvil¥idie Na* uay Ca2* overload wavdwmaliinn1iz prolonged QT interval
m’meﬂman’Lﬁ]Lmumﬂmm” (arrhythmia) 161 'wm'l empagllﬂozm a.l
E]‘Vlsm‘ul,ﬂu cardioprotective effect mnmiﬂ‘um NHE-1 EJﬂmEJ‘UEN
Nav1.5 wag CaMKIl (Calcium/calmodulin-dependent protein kinase 1)
Wlanszdu Na* uaz Ca® overload fiila waz empaglifiozin fiwa
WNSZAU nitric oxide ﬁﬁqwémawawaamLﬁaﬂdﬁu NHE-1-NO pathway
Snviadfanudn SGLT2 inhibitors aAN138NIAUKILNIINT2AY adenosine
monophosphate - activated protein kinase uazdfudanme oxidative stress
Fedruusdmarinenisvhanuvesiila

maHmpoL Sedium-glucose cotransporter-2 inhibitors

university (SGLT2i) prevent Nap and Ca2 p overload in
T cardiomyocytes
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Empagliflozin's cardioprotective
mechanisms work heavily through
the NHE-1-NO pathway. By
inhibiting NHE-1, it preserves
nitric oxide bioavailability and
attenuates reactive oxygen
species (ROS) generation
independently of SGLT2

Am J Physiol Cell Physiol 2023; 325: C661-C681

SGLT2 inhibitors ¥8aAn13nsEduUsTUUUsEAMBUNIMANLALET
FawanuUinas uremic toxin wazlefeylusuniy Sefigviundesiilasn
msviaumtn wazaae preserve oxygen consumption fin1sAnufinun
empagliflozin Yaewfia mitochondrial function vasila Tnefiussu

PCR/ATP ratio ﬂuaaﬁﬂwé’qmnlﬁ%’umv‘flunm 3 iipulfeehaifdey'
empagllﬂozm Fetheidin myocardial energetlcs ey left ventricular
function 1leyin1sAT19iRsERU NT-pro-BNP finudtanas vilsens
muasmuﬂauwsmLmuiumﬂwisﬂmhaumaa SGLT2 inhibitors &diua
an epicardial ad|pose tissue (EAT) maLﬂuLuaLsalmuuwLminaaumm
mad’miwmwﬂmmuamlﬁ] (myocardium) ﬂULﬁJawwﬂwﬂu (visceral
pericardium) finds proinflammatory cytokines 1 IL-1, IL-6 R
auwaﬂUﬂmuLuawﬂﬁmﬂwLﬂﬂmsamawawmav cardiac fibrosis fiAn
Amgilannfnmsduasgineaaliay §1 SGLT2 inhibitors Iean
ANSWAY inflammatory cytokines wazann1soniaule

SGLT2 inhibitors EN@Jf]Wﬁﬂi“Gluﬂ’]imLﬂi'l“M erythropoietin 90l
FetwanensvieshieaIn anemia Fagyissinanananasnsedu SIRT1
(Sirtuin 1) Fadulusiuluwadeianiaiifiunumddylunsdasveaste

nsAnwUsEansnalumendtinueseilungy SGLT2 inhibitors wuy
retrospective cohort study lugfthenneiladumarviadiviladush
anaudnides (HFmrEF 41-49%) 7il3U empaglifiozin Wisuifleusu
dapagliflozin 97uuN1 1,386 579 wuhevia 2 vilndeaste all-cause
mortality lsiuansaiueensiiiiudhény Gosay 8.5 Tunauiilésu empaglifiozin
ua 9.2 Tunguiilé3u dapaglifiozin) Tuvaisfislefiansansadmsnsin
JOINUINGUFIATUNIShwIRe empagliflozin 8nnsusulsameuia
(HR 0.54; 95% CI:0.49-0.60; p<0.001), 8nsn13AEuvedlsnladuma
(HR 0.63; 95% Cl:0.55-0.71; p<0.001) wazshsnsiniomaiuilaane
(HR 0.70; 95% C1:0.55-0.90; p<0.005) fitfesninnguifiilé¥yu dapaglifiozin
pesiltfudfayneeia’

MAHIDOL Empagliflozin vs Dapagliflozin in HFmrEF (41-49%)

UNIVERSITY

All-Cause Mortality Study Population

TriNetX Collaborative Notwork
1-year follow-up

++i4

0:=1,306 per estment coort

85% vs 92%
Empaglifiozin g

Real-world propensity-
nmiatched analysis of
patients with HFmrEF,
empagliflozin was
associated with lower
hazards of hospitalizations,

HR 0.86 (95% CI 0.67-1.10) 1\
No Significant Difference

Secondary Clinical Outcomes

Hospitalization

= 49.1% vs 68.8% q
HF exacerbation, and UTlIs N e o
> Empogutazn | Dopecuto L-| X
compared with (=]
dapagliflozin, with no HF Exacerbation
significant differences in 32.1% vs 45.4% ;,: HR 0.63 (95% C1 0.55-0.71)
Ru [ —— P<0.001

all-cause mortality

7.9% vs 10.3% == HR 0.70 (95% CI 0.55-0.90)
P <0.005
Emoapitozn |} Davaitozn
Empagiflozin was associated with lower hazards of hospitalizations, HF

exacerbations, and UTI compared with dapaglifiozin, with no difference
in mortality.
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SGLT2 inhibitors & renoprotective effects Imaﬁqw%mma efferent
arterioles 39%28an intra-glomerular pressure Wazan post-glomerular
arteriolar resistance Falnavzaornudenvadln sauddudinisdniau
runstiuds proinflammatory cytokines 211 macrophage kagannsina
fibrosis Aiioln 91nMsANYY EMPA-REG idinwiseudiou eGFR Tu
mmmmmmwmm 2 ey empagllﬂozm Wieuiunuenviasn
wmwmaw”lmum empagliflozin ageseiiiosazanunsa preserve
renal functlon Lml"ﬂm Tuvaugiinguiilésusmaoninisanases eGFR
aderaiiios’ uananil Hmudn SGLT2 inhibitors FaewzanauLden
maﬂsﬂ,uwu established CKD 8neae

e MAHIDOL eGFR Over Time Was Different Between

UNIVERSITY Empagliflozin and Placebo in the EMPA-REG

OUTCOME Trial in Type 2 Diabetes Mellitus
Patients

Adjusted Mean (SE) eGFR
(mL/min/1.73m?)
N

|4 12 28

. 52 66 80 94 108 122 136 150 164 178 192
Basellne/

Week
Patients analyzed
«— Placebo

2323 2.205 2267 2.205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448

—e— Empagliflozin 4644 4,578 4533 4451 4318 4,225 4,018 4131 3710 3,03 2,654 2,387 2,087 1,623 1,037

J Am Coll Cardiol 2020;75:422-34,



n9@aenldsz1ing SGLT2 inhibitors ag GLP-1 receptor agonists Tu
mssnwumeied 2 aansaRasanlinvanedede lngnguriae
vnmmvamamit,aaﬂh GLP-1 receptor agonists LﬂummULL’iﬂmiL‘LJuﬂaiJ
wmammqvumuﬂmu (sugmﬁcant overwelght) %3992U (obesity)
musﬂunau SGLT2 inhibitors ‘1/11J‘VN§]‘V|6 cardioprotective effects
ey renoprotective effects ﬁ]“mmvﬂuwﬂiwﬂaauma’mq HFrEF
way HFpEF saudefUas CKD wmma"l,ummav albuminuria 521A2Y
mauLﬂmmsﬂ,umiammwmu‘immmaﬂsmmuﬂuswma

Iﬂﬂasﬂ SGLT2 inhibitors hiensnenumusiing 2 @il pleiotropic
effects mqm“lumsﬂn{']aamhua 2l empaglifiozin Shuenfidanusimng
A9 SGLT2 g9 wazflgniaulunisduda NHE-1 fiviale Fefluselomd
aemsﬂumﬁiﬂmNU’J&JTiﬂmTﬁmumm pghalsiany Msk SGLT2 inhibitors
mm’hswmasﬂmﬂawaamwﬂmnﬂmsmLﬂjammmuﬂaan“

Ensure Generic Drug Quality: Specification and
Beyond
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#1835y (generic drugs) ﬁﬂﬁ;ﬁﬂaEJmmimﬁﬁ'ﬁqmlﬁmmﬂﬁt;ﬁmmﬂ
fAuANAMAUAUYU-UseanSia (cost effectiveness) lngn1saiuAy
AN (quality) v ndudedfyfivriusuieussdniua (efficacy) way
Anaaensieseild (safety) iilosanmsvhmsfinymenadnluyniumsnan
voswlioanszildluamndueie Sedudurlasdosdinmsfigatauwinidion
Y89NANI53NE (therapeutic equivalence) szyinsnanSusiea@slgyiu
HANATSIFULUU (innovator drugs) Gsenansinydestinmuiniieuiuma
wE¥NIIU (pharmaceutical equivalence) wagdinauya (bioequivalence)
fundndusieduwuy

ms"l,mmsuwamm%mwmmmwwmumme“mumsa%ua“wwm
(research and devetopment) saaL‘LlumumaumiwmmammiUmwmmaa
mwmmmamnmmmmuuwLLavumimwamaﬂmmwmamnmsmenwvasua
Junsdoudiinauanenssunisomnawasen (registration) Lilonadiing
gnlsveileushiveuazeonnadmieluieanain (marketing authorization)
fadndudesdinsiuguananfusiniseendmineiieliulainaam
vomAnfuTisnasategmsiuiv SeiiusndadinsEeniveifu
(recal) anviesmann Lilesaneniidounwissvidoasduinddounnsaduy
Fosnman wu nisnuanstwdou (mpurities) Tundnfausien

~OGE) =

Submission  Review Mark ot

process process
Authorization

EQE§

Trials/ Data compilation
Experimental & assessment
DS/Excipients/DP
Formulation development Review standard Product differentiation
Manufacturing process Scientific Communication FDA approval vs Current threat
Specification Address comment and concern Post ing surveillance
AMV Dealing with emerging crisis
Stability

ERay g e Emerglng
Tender threat

Registration

Quality of CTD

msUseidiununmenazlideyauazienansineg loiud nisasiaseu
LONANSHANINANIINTINIATIZN (certificate of analysis; COA) ‘w\nmmu
(raw material) uazndnsioet (finished products) '[,Mmiaﬂuqmaﬂwmw
NN YRINARSUINEN (drug specification) N13ATIIABUANINYNABIVDLTT
A9 (analytical method validation; AMV) %’amﬂammmamwmmm
(stability data) 'ﬁmﬁﬁmi‘dixﬁuQmmWLLazmmmqmmwué’mamﬁmsﬁ
ponEIMELAEN1TUsEEIUATALABS (risk assessment)

nsiMuUARMAN YNz TRINandnsieandiylrlia i ufes
HANAUINEFULUUILABINNITAMUALALDIIBINUNINTHIUNFUFITUNTE
f3en Fahdensnaaeuyszneusie universal tests Fadariinis
noaeulundninsiomnuda uaz specific tests idaudumziude
dAgyisendrsinaiuisguLuy g universal tests Usenausie

- Description: NMSUSSENEENUALMINEATN WU JULUUMnd o
- Identification: nsgRlendnuallagnaFpUANANTRNIINIBAIN
wazlalivesingau

- Assay: MTAATIEAUSHNURIIEALY

- Impurity test: MsVAFRUAITRBUY

Specific test LﬂuﬂmauumawwvmmamamLﬂiwvwwmmﬂmmmu
wondnsasteluuensy Wy

- Water content: U3anath

- Disintegration: N1SLANAIVDIEN

- Dissolution: msavanevewlundyiasiguuuureads wu enda
uAUea

- Uniformity of dosage units: A LA ve AR

- Polymorphism: gunznvesen

- Microbiological attributes: miwmaaumaﬂa‘nw

AInageUansiialy  (Impurities) Lﬂuaﬂwuwaﬁmumﬁlﬁiﬂu
nsmuemAMAmHARSTiTiasieuiseuUaendy Aidesdiniafiun
lauliusunaansilevuiuanmueininsgiy  lnge1auyavssianees
a1sFeuuldidu 4 nqu fe

- Mutagenic impurities: ansidevuiineliiAnnisnaneiusuazena
ﬂamsﬁuwam

- Elemental impurities: Iawwuﬂvnmwumaumﬂmmmwsam
ldlunsudavdeedasionindn

- Organic impurities: @159UN38

- Residual solvent: #¥azarsFadnanAneainnsyuauns
duasizridendfey

N1sWpaeUUTUI organic impurities waz residual solvent 9zfBadl
nsuaaikaly specification wazuaninanismagouly COA duiite
mutagenic impurities Waz elemental impurities mﬁlﬁgﬂﬁqﬁﬂﬁ
yoraulunEnSTihedervunas it ussdiuenudes (isk assessment)
agdlsfinny  mandurienadyaisevuansdeyanisnageuaisiievu
mwmlmammsumu elihlalddemnuaonsteannnisliuan st
gt

/119787 The United States Pharmacopeia 42-National Formulary 37
58 USP 42-NF 37 e <232> Elemental Impuri‘ties—Limits4 lﬁszummfl
U89 elemental impurities ¥84¢ drug products %ﬂmﬂﬁﬂimg%ﬁm
AnuanasiUseiuaunIn Feonldnisuszidiuanudsdasianie
awﬁaﬂuﬁﬁag’luﬁssmﬁ WU ansmen anavy Usen uenidlen Jusiu
unliisamdadnsiaemneida 1w radiopharmaceuticals, articles intended
only for veterinary use, vaccine Wusu LLazﬁmiszq route of exposure
sudwdangulangninesnifu 3 class Swunmuszivadufivues
a1sdevu lnglavewdinlungu Class 1 Dulaneminfifanudufivee
$MNEUYYY Tneunfaglaldlundndasteuay mawivmumwmam
daulang Muﬂluﬂamau Wy Class 2A N1HAITAUDL Euuaanmmmu
‘vmmmmmmmlamaﬁiawwum]vmaﬂuaﬁuwammm mﬁUﬁwmmw
AOaATIZA elements Iuﬂauumaim sefosUszifiuaudes @iy
Class 28 fonavudioulundndusiovnididossdumudes uay
Class 3 Lﬂumjwmmmﬂuwwm dafidesUsuiliuBnuilstadede wind
msadladudlulundnsasiisududesUssfiuanuidsiiesudms
gwnsesdla Bndadede suuuumandviaeidtegluguuuuuimse
774 oral, parenteral se inhalation Feaziidormuslunisuszidu
aandedunsduialaveminusiazviaunndneiuly degratu ansmy
(arsenic) ﬁ%’ﬂagﬂu Class 1 fipuduiivas J61 permitted daily
exposures (PDE) 114 oral, parenteral tag inhalation agﬁ 15, 15 Waw
2 mcg/day audsu Taensuseifiuanudesan elemental impurities
Tundnitusienanunsnsgsdannu ICH Guideline: Guideline for Elemental
Impurities Q3D(R2)



Classification of Elemental Impurities

Class 2A | Class 2B

Element As,Cd, Co,Ni,V Ag,Au,lr, Ba,Cr Cu,Li,
Hg, Pb Os, Pd, Pt, Mo, Sb, Sn
Rh, Ru, Se
and Tl
Toxicity Human Route-dependent Relatively low
toxicant Human toxicant toxicities
Likelihood of Limited or High Reduced Probable
occurrence in  nouse probability probability

Drug product
USP 43, ICH Q3D

Mutagenic impurities ﬁauﬂﬁwﬂuﬂmwﬂumamﬁm%mLﬁmmﬂ&iwa
sauUaensieveithe Megatu NsileUuans nitrosamine Szmma]
Aougidslunniauion valsartan vilideaiinisdenifuiue s
nitrosamine  1MNNTEUIUNITHUATIZVITIUNG] ARBs Unwlia 1y
losartan, valsartan 7iflaseaina tetrazole Tulnana Yagtunuingmane
viln1adinisideUnans nitrosamine Wy metformin, pioglitazone 52384
ranitidine yhl#daqiuliifinisanedmiee ranitidine ludszmealneud
PnUsmiuresnsuudeussnan a15kungu  nitrosamine  viane%iia
foranuldlundnfasionlidiesdungy small dialkylnitrosoamines
impurities, related-substance-derived nitrosamine impurities (RSNIs)
fArannsaanefivese Wy sitagliptin 3o drug substance-derived
nitrosamine impurities (DSNIs) 7An9INNsEUILMSE AT Wy
N-nitroso-quinapril Iﬂﬂﬁmmﬂmiﬁaﬁﬁﬁwg amine Way nitrosating agent
lunssuiunsdunseiviognsisu uaznelvitinas nitrosamine off

Small Dialkylnitrosoamines Impurities Drug Substance-derived

Q Q X Q Q N N ias
Ao m} = A \—\;N,N = Nitrosamine Impurities
v OH — (DSNIs)
NDMA NDEA NMBA NDBA NDPA
Q >* o S\ QS Ol o
e N-N N1 = Nt H
Rzt )7 N N\_/N N N\_/”‘O N/u\rN O/\
NDIPA NEIPA NMP CPNP H
Related-Substance-derived Nitrosamine Impurities Ej
(RSNIs) o
f: F\H, 0 ORI O
2 " O;N\N/\r/N\N N)KrNYKO/\
E N“F/ N K/N ¢ -
sitagliptin N~ e
F S
B

Tuesuwan, B; Vongsutilers, V, Current threat of nitrosamines in pharmaceuticals
and scientific strategies for risk mitigation, /Pham Sci, 112 (2023) 1192-1209

N-nitoso-quinapril

N13IANSAUNTSIBULYDY nitrosamine 'Iuwammemmmmammimwm
ﬂaﬂamm wamaqmaimammsnmumima"dumiﬂmanmmemmﬂm
mﬂmmmu A13ENLNETNIIN (excipients) fisndt nitrosating agent
Wouu G]’]‘Vl’laua’]EJ/‘H'ﬂ,UﬂSWUTHﬂﬁ?NLﬂi’luM Wudu meinsusediu
m’mLaawammmmﬂzyl,wa‘lw,ﬂmmmﬂaamﬂa’tumﬂszjmamﬂm‘mm

Polipharm’s Quality System: Our Commitment
to Patient Care
AgY. I SHUAIUN

Uit Wavhiu $1in Mdevimiganududasmenunimssiulszmne
wazanna Inefiusiafiiuannin ldlagnén wagstannyaanns wieloilsd
nAnFuTefiTiganauasgIusEiuana Taeszuunaamduluny
UIATFIU GMP/PICS AoudninmsinasdFnisiidlunisndn e GMP
(Good Manufacturing Practice) Waz@onmassiu PICs (Pharmaceutical
Inspection Co-operation Scheme) G?NL‘Uummﬁwumiwamaaawmwaﬂsﬂ
TiluSenAang MIUSINT MINAR SPULBNANS SPUUAIUANANINTI (quality
control) MINTITABUANNGNFDY UanszUIUNTUsEdiuvesTzuY (validation
and audits) sufszUUMITURessesSeuvensBeniiunAu mauTem
Wavhd $vin Sdfinssuummaniidulinsedanndey  Imslindanu
waenfingduazdiniseuaunisUdesimeenaindioimsilinesadiy
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Tnquszasdvosnsnaneiifigunmieligldoldsuniiiussansua
wazinAaaends nskanenasyifienawnuenduuuuuieniingdinm
Fiauya (bioequivalence study) vhlvBugultisuseavsnavaelumssny
sufidlitunsiuseannsguiesufiinis ISO/IEC 17025:2017 fie
fiananfunans Shwerudu fimsaeuifisueiesiiolinszy uazin1snaia
aounuldlavesidiiasizit (method validation) finsiSsuiiieuna
nsleseineluriesdfiRins (intralaboratory) warsenineieauimnis
(interlaboratory) ~ finsiaseitadeiifinansenusenansinsziuazen
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