03569 X535603830¢0l 0doroliols Lobgerdfoxm
m6039MLoGEGHO

91969 33530

»0013969 Jodos*
©MJBHMM6GHOL ligdobsto II

L5393BogH ™M byerddmasbgemo:

Jodools 39360969ds0s mMgEmMo,
36OHmgBgLMO0, LogoMmnggemmls 3g3609MH9dsms
96™36e0 53509300 93509303mBO

095396 396339909

odogobo 2019



Rt TG TORY; Rote

B9M35:393Gw0 Homdmgdol MHmeo B39bL 3bM3Mgdsd0 ©OOS. JoBOHPOEO F5MTS39I3EG IO
§o600gds dmombmgl 353blibgergdols ImbTsegdoL goBOOE MoMmYbMBdL, MoldE OO
39302965 5936 93MWMP0ME BEYMIMGMISBY. BMT>393GIo 3MB3s609d0 30

396530 9dMo 459mf393900L Fobsdg sb.

J030©H3s Fo0dmMgdsad 93MP0MO (33¢0E90900 3b0(39s. (3969 Jodool™ , sb ,,0yMso
3963000060900l 3mb3IBRE0Y, 2obWS MFBOM 360dzbgrrmzsbo 3o dsbsdy. gb bsdh™do

90393l 3900035996¢3)900b Homdmgdol 36Orm3gLgdoL MBOM IEAMIWI®, 9BIJGWIM© s bs3wgdo
©5006d1)MH9d0m gobgomsMmgdols Jodmbogngsl.

ABSTRACT

The role of pharmaceutical industry is obvious in our lives. Increased pharmaceutical production
requires consumption of vast amount of solvents, which has big ecological footprint, and the
challenges facing pharmaceutical companies are unique.

Chemical industry experiences ecological challenges, the concept of Green Chemistry (also
called Environmentally Benign Chemistry), or Sustainable Development, become more
important than before. This work presents a review on the current status of the production

process going more sustainable and developing more efficient, less polluting processes amongst
pharmaceutical production.
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3990g9gbgd9-25630005M9dsL. LsdgbOgHMmE, (35069 Jodos 0BgodgdL AsbgzoMstgdol 28
Deoolomogl 2019 femobsmgol [12].

10



J§0803mb9dl s BdgEOE0bM JodsHmmeEgdol d93bogMgdls Jgmd s 5sd0sbgdoL
X96360)009wMB0L s oMMl MHob3gdol dgdi30Mgds 08 3GObE039d0L Asdmygbgdom,
O0dwgdog 9gmeg o330 530b03bgm. yz9wsbg 99MmEGH030 s 30603000 dbs ©d
36063039008 89000359963 gd0l  Ho08MmgdsBg  BMbIMRIOI©  SMOL  93MEOMYOIMISE
99aMdMo (eco-friendly), 56595369, 50965000 s 9gx8gIGHMOO Fodblbgegdols s
39GO0BIGHMMGOOL  go8mygbgds. godblbgwrgdo s LEgJomgGHOMo 996G YdOL
399myggbgds  439moBg 3609369 m3z560 356539 BHMGd0s,  OMIWgdog Mbs  0odbgl
39035¢0LHobgdmwo 33969 LEHOSBHIR0Yd0L FgMBg30Lsl, MOLOE SUEMIgdgb olgmo
B9M35339GHI0 333560900, HMaMMgd03ss - Sanofi-Aventis [13] oo GlaxoSmithKline [14].
59 30835609005 890Mm300535H9L 0lgmo LEBHIBIOGHMEO A5TBLBYEGdIOL, BMYMOGdIOES:
35009600900,  Bsgmmd3OM©MIHIdD)  ©onwdbadmwo,  wm@dm 043569

290bLbgegd0m F93E3Es, FIPIWOMSQ: ZEOEIOMEOM, JOOE? odoGH0m ©s fiywom [15,
17].
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4. 3b5399900 s 3500 356bogs

Jodowemo 6030096939008 FJowgds, JoMOMOIE, 08 IMEmEobgdom bgds, GM™JI
d9L5degdg0s MHOLIGOOL M50dg Bom Fo3MbEBHOM®gds. 3)3569 Jodos momddols Lsdo
Sofgmeos o3 B39bL go®m89dm s®LYdIMBL s Log®Abmdo (330¢gd900 dmobobs
B39bL AbMBoMTo. 3936035 35MRS© 3BMBOEITs 38356058 O MEORYIBOBS3053 BmoM™ 9bs
obE303w0bs.

43990 36m3gLol ImGmYgds yz9ws Lobmgbby s610s Fglodegdgeo. BogMsd ymagwn
62569 LObMYBL 5g3L Mogolo seBgMbsGowmwo (3569 dmmmo. 58 bsIGMIoL
doM0m50 d0Bsb0s Bbgoslibgs (3969 2950939300930l sOLGdMBOL bobyslids s
3530 930053H9LMdd0L HoedmBbs.

g439ws 50bodbmmo 3946035 dodsmrmmeos 35369 s GHmdLogmeo 2sdblgbgmdols
Bobo(33€0900L5396 Jodo® 3Mm3gLgddo - LObMYHBME WHBdMEMSGHMEMO30 s Jodor)H

Po6Bmgdsdo. (3969 Jodool MBI MMO 353OMd0L BOES 9Ju3MbYbE0S MY
BsfobsbfomdgByzgwgdo  8mBY3bm  fargdolomzol.  sbowrgsBms  olodwobol
803500 gd0m 339 905LMdO00 BHo@0s ©s0893F©s. bbb 33erg30mo 393006930 30-
B9 99¢) 39996530, MHMIgEmsi 99dabgl Lmew dzo6mg mombo sbowro LygBMsTMMHOLM
b5d9360gOH™M FObswo.

2004 o 2013 Hengddo, EPA-L @mdbozeo BoeBgbgdol godmygmaols smfhgdol (TRI)
dobgzom, b5MRgbgdol Mosbgzo Boswaogdo, 359MLs s figsewdo 7 %-o00 99d30MEs. b
dmbsi3999%0, d939,  330h39690L,  MMI  J0F03OBHIOOL  2odmygmxs  JoM0Tz535U,
A0JwmMH gm0 gbols s 39O 0BMIMEGHOW 39GH™bol Bsmgamom 9993060 @s 60 %-bg
39390, OMMS 356353eMdsd0. Bs®BYBgd0, BsMTS393¢MEo FoMdmgdol dgdmbggzsdo,
30658 30MEJBHDY  Poosbysmodgdom, do®owo LobvBmegzol  3md3egdlmeo
30093990930 Fomdmdabol ML, momgdol asbsbggzms [16].

COUNTING CHEMICAL WASTE
Toxics Release Inventory Quick Facts For 2013 Total disposed
9

r 16%
11% 4.1 billion Ib:
2.9 billion Ib

_~ Land
~ 66%.
Treated — _ - 2.75 billion 1b
379% :
9.5 billion Ib . =

199%
0.77 billion Ib

Energy recovered

uuuuuuuu

506
0.21 billion Ib
Transferred
Production-related waste: 25.6 billion Ib 0.41 billion Ib
Number of TRI facilities: 21,598

Pharmaceutical Industry Waste's
Downward Trend

Millions of pounds
400

scol M. ~Sohent

200 ————

100

C&EN, 2015 93 (5) 32-33 -@s6 ©sdg3owo
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339635393G 0 Ho03mgds 0gm 08 30639ms JmMob, HMIgedss 3bm df3s69 Jodools
00690 gds. 2005  Herobomzol  yggws  doMoms@o 890353963 gdol  3mB3sb60s
39999005 599600308 Jodoemo LoBmsmgdol d(3969 Jodool oblEodEGHol M35
052005L.  dlgmo  3m33s60gdo, sliggy, 9MBg396  bs3wgdo 8536909 B19o9bEH9OL,
593069096 ©1954300L BoBRGHLIMIOOL MoMEYBMASL s 5)FxMDIGIIE 35ESXODIBHMOYOOL
399my9bgdsls.
OMamO3 59 dmbsggdgdosb  99a30d¢0s  ©o30bsbmm, 96083bgwmgzsbo  33e939%0
99LOHMEs 3936096900l JogM MBOM 9B ,A(3969 J0T03oEYdOL FgmO35HIdOLIMZOU.
Lod9gEB0YMHM, 99009909 oYMHbMdOm, 9330dw0s 300350, BIMT Fomo dsgolbdgzs
3900930960 50dmPBbos [17].

13



5. sls3369%0

©513360L Lobom dga30dwos 3md35m, GMI 89360 LsHo®dm YL FEIMBSIHO
399m393900L 06539, 580FHMBsg, 3969 Jodos FomM3zEIds M35 abGOZ. Fo3b9
6030096M909080L Fo63mgool JgLod30Mm9dEs@, b LoghHmMIE, Bmyog@om dgdmbzgzsdo,
o 503MLOBb3MIWs© OO FMMTs 04bs 2ofgmo 83969 Jodool @sMdo. 3bowoo,
Mmd 53oM35393G o Homdmgds doobiMoxol MRd™m Lrgms, Madm d(3s6g s 93069
969600l  Bmbdsmgdom  [omBMgdolinggh. sdoGMds3, 99IRd©, olbobo 58306M9M9d96
3909930 bo®BBgdoL IRMM3gAL, 9(0YdGD o3l Hguol, bosogols s 359600L
50063905 - (3569 29FbLBYE00, BbM-35@90BIEHMMYO0, B0MIOEIWODBIEHMMGdO
003935 O dqL5ddEXMBYOL FgMYOOL 2odf3:69d0Ls0300.

303569 Jodos osbErmgdom Lo s gMOl  gobBogErMmdsdo sMLGdIML B3z9bL
06330003, MOMSG 330 VOO OIWOJOOMNO 335¢0 OG™M3s Abmgombyg [17].
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