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.C:.. .C::.. .c:., ti ,Q,,Q, QI O J/ 2.1.1 'lJ1:113J"tlel{lb'Vlfl'lJflnT'a'Via.J'Vifl13J3Jt>lbbl;l::'Vll;lnn1'a'Vl1{11'1J'VfWJ1'lJ

b'Vlfli:lflm1vh-1'Wa1iiil� (3D printing) bU'W1fifl11N���Naii1a��1-:i1 b'l!'W 'Vl"116'1�fl favi� m�bteM

bU'W�'W 1t11'llbbUu�a11i-:i�UbU'WN-:J 6'111�-:Jbb�-:J 'Vl1elbG1'W (filaments) bb'1�tt11'l.l1�mU'IJ�'IJ61 �1ilbb�bb'UUzj-:Jf:lfl
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e:Je:J fl bb UU 11�11:16lleJVhi bb 1fa1iiil � m tU1'W fl11tmu� -:i fl�11f:l fl fl1Uflll �1'W1�UU fle:Jll vh bt>l €l 1 bb'1�6'11"11 f:l
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�'W\i1'W'lle:J-:Jbfl�e:J-rriii'Wmiiil�Ae:Jtt11'\J'V11-:i�1i1bb'IJ1bbfl'W x, Y bb"1� z b�e:J 1vfb um'\J'Vl1-:ia1iiil��i1�1t1fl11-:i 1:111
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brn�a-:i �1ii�1�u 1�1:1m1iia-:i'1le:J-:J1'U'Vl1-:J6'11llil��vlii'Wtt1d:u�b�i1tt11'W�fl�ru��bU'W�'W 61 (layer by layer)
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I d I ., 1· I 1 1" t " """"., ' ., 1· I bfl1eM'Vlll'Vl6'11llll�lJ1tUUfl11'V11-:J1'W u'1fll:le:Jl:l'Vl bb�flm-:i fl'W u �cl 6116'111�-:J�'W'Vlll'1 fl�ru� bb�fl�1-:J fl'W u

zj,:imJ-:ie:Je:JflbU'W s '\J1tU7'Vl'Vl�fl11�bbfl1 

1) stereolithography (SLA) bU'Wfl11tt1�'\J€t1-:i1t11�1:1fl11u11:1bb6'1-:J UV u11:1"1-:JU'W6'111"1t"111:1

'Vl11 'Vlbn�'\J�n�m bflil i1 fl11a{1-:i�'Wfj�1�'\ll11-:J6'111bfli1�'1�'11cle) �b 'W6'111"1�m1:1 bb'1� bn�fl11bb �-:J(l11t'W

vi"1 t�'Wlil'W 1� b U'W'J�Q6'11llil �'ll e)-:J bb �-:J'\ll1e)'1Je)-:J b 'Vl'11 �-:i bb �-:i

2) powder based 1'\J1bbfl1llfle:Jllvl1b�e:J1:u�i-:i1 'Vlbfl�e:J-:J°¥l'W6'111'1t'11cle:Je:Jflll1 bb'1�°¥l'W"1-:J1 'UU'W

m��il�-:i-ra� 'Vl11 'VIN-:J'lle:J-:J16'1�bn�fl11bb �-:)(1111 'W bb�'1��'W bb'1�ie:J'W�Un'Wt'W 1 '\Jbn� b U'W1t>lf:l6'11llil �
' ' ' 

3) selective laser sintering (SLS) bb 6'1-:Jb"1b6lle:Jfo11:1"1-:J6'111(111eJ�1-:J1'W�'Ubb UU�-:J bb'1t

bn�'\J�n�mtm�'Vl11-:J b'1 b 6l!eJ1nuN-:J6'111(111e) �1-:J bb�1bb �-:J(l11t'W�'U b U'W�'W 1 ie:J'Wf1'W 1 '\J bn� b U'W1�Q6'11ll

"" d " 
l>l tlJ'Vl.fllJG'l-:Jll1 bfl 1:11'11 e:J-:J
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5) Fused deposition modeling (FDM) H''Vl�flfl11'el���1a��bU'WbG1'W (filaments) 1�1:1

'\ll'1 e)lJ�1'W�1vlll'W�il fl11ll {e:J'W bb'1 �tt11'\J b U'W�'W., lilt! b U'W1 � f:l6'11llil �
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'WeJ ffil1ffilc1-'-:iil mhJi� tJ'VfU11 b�� ti 1� fl nvhJ'W?11ilil�1 vfii ';i'U'Vl 'a-:J b 'a'll 1r1ru� bb� n1sh-:i f1'W 1 tl ii m-a
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2.2 m:ru1t1n1<aV16'1ela.J�t11tl�11:1f111a.i�el'l.J (hot melt extrusion)8 

'U 

b 'llt1m::ru1t1n11�1ir111i11eJ'Wb 'W n1<aV16"10ii 5�'1� bb 6"\�tmt1?1111 vf 0eJnm b 'U'Wb�'W (filaments)
'U 

"'"' �I d o 'I" .,I � 'I ,,, ,. "' .I .. .. d 16n1'aVl6"\eJj.J b u'W m�'ln'Wn1'a'Vlfl n'W1m b 'lib 'V-10 b 'Wilrl11:1.J?11i11'afl b'Wn1'a��61l:I.JVl'a0'1l1 u'a�?l'V16(:..16"1'1leJ-:J?11'a'Vl6"1 ::m 1 ti
'U 'U 

� d 3 if1 � V V d 0 61 V .ci CV I 'W1t11n bb6"1� b'W0·-'.J'<il1nm�'ln'W n1'a'W b u'Wfl'a�'ln'W n1'a'Vl b 'llrl11il'a0'W ?11'a'VJ'iil�'W1il1 b'llrl'JT'\l�ilrl11:I.Jrl-:J�1�0rl11:I.J

10t11mh-:i-a�t1�nmit11�1i)�(;l0-:i�i1�?1nur111ii10t11t1m�mt1m11191

2.2.1 vitrnnTa'Vl1-:i1t1
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Motor, 

Bearing 

Feeding 
system 

Flow of Mass 

tld .., o .N ., ., 2 
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liJ1m!t1?11'a(:..J ?jj.Jli)�fl n'\116"10:I.J b '\116"11 (:..J?jj.J 1 vi b 'U'Wb d m� tl1 fl'W bb6"1 � bn�6"1 �'ll'W1�'1l 0-:J0'WJl1AJl1tl 1 'Wbrl�0-!l 5�'1� 1� ti
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2.2.3.2 b'U'Wm�u--rwnwvl'bH1m11'1l\ll1V11��m8 ��-d18ue>�n'Wm1�m8\ll1"l.le>�\ll1mu1�\ll11(i) 

.;'1 .,i.,, � 
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2.2.3.3 bu'Wm�m'Wm1�:W"l.l'U\9lel'U 'Wm1m'We>8 brn�bu'Wm�m'Wm1�m b�el81�\9lelb'Uel� ,M 

-d18��1�8�b1�1"l.le>�n1�m'Wn11t;.J�\91��1(i) 

2.2.3.4 �1m1rit;.J� \9181vfl vf e1 �1 mtl bb 'U'U n11\il� bb tl�� m1tl� !iitl� e>8 b(i) b 'ti'W 1tl bb 'UU mtl�!iitl� e> 8 
" " " 

bb'UU�8el8 (sustained release) bb�� J'Ubb'UU81tl��tl�e>881�bU1'Vl:l-118 (Targeted 

release)
01" = 

.., .J J O 1 �,,,, ( ) ,J.,, 2.2.3.5 �1 mn�m1m�'<il18\911��mb�:Wel"l.lel�el'Wmr1m m 'Vlb!i1b�'W81 extrudate �:wr111:w
' 

m11b�:Wel"l.lel�\ll181(content uniformity) 
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PVA 8024 6'l�mt1119l�lut11{·m.1bb6'1�tl1bvt1 1:u6'l�mt11t1MTV11 20021 

6'l�mt1vfll9l"il1flflTmit1t11:wt1u1\911b�mJ21 6'l�mt1 

1ITTt1t!1 6'l�mt1119l'Wem1 me:i'Vl1t1ern fie:it1-li1-:i hl 

6'1�6'11t11'Ll acetone23 

2.4 B'l.!b\?lblJ'Vl'l"U'U (lndomethacin)

O:::-

OH 

1-(p-chlorobenzoyl)-5-methoxy-2-methylindole-3-acetic acid 

..�\9l'a'Vl1.:iLfllJ 

-ue1lJai1hl 

B'U b\?l b&J'\1116/l'U (indomethacin) �-:i btl'U€J'U'W'U6'1!€J-:J indole b tl'U tJ1'\J11b '\111€11fl11elflb6'f'IJ�1:iJ16U6'f 
' 

b�t11e:it1vi (nonsteroidal anti-inflammatory drugs, NSAIDs) :W']'Vll3m1b'Vl1€J1fl11elflb6'f'IJ 6'1\?l 1-li b\?ltJb'UcJ'IJ�-:J 

b€J'Ub'1J� cyclooxygenase �-:ibtlt1M'1m��'Ufl1�'\J1'Ufl1161�bm1�� prostaglandin r-J1t1 arachidonic acid 

pathway32 'IJ'U1\?ltJ10'Ub\?lblJ'\ll1'1l'Ll�1mt1m11'utJ1�'\ll1'U'11Vlf'IJ'!mn€J1fl1';j'LJ'J\?l bb6'J�'IJ';j';ib'\ll1€J1fl1';jeJflb6'f'IJ :w 

n111-iiJ-:i1rn'.ft'.hm�n rn'Vlrubb6'1��6'f�e)1tJ b\?lt11'Llrn'Vlru:W'll'U1\?ltl1�1m'Llfl111'mne:i�1t1-d1� 25-200 il6'l�flfl-J�e) 
'\J 'U V '\J '\I 't '\J V '\J 

'J'l.!33 iubb'IJ'IJ�:W':il1Vl'U1t11'Ll'Vl€J�\9lm\?l 119lbbfl tJ1b�\?l 25 il6'l�flfl-l, t11b�\?lbb'U'IJU6'1\?IU�e:imDt1 (extended release 

tablet) 75 il6'l�fl�l-J, tl1bbfl'U81l6'lb'U�e)flbb�� 20, 25, 40 bb6'1� 50 il6'l�flfl-l, tJ1bbfl'U81l6'lbb'IJ'IJ'U6'1\?l'U�e)tJbi1'U 75 
'IJ 'IJ 

B'Llb\?lbiJ'\ll161lt1:w�mH1J�btlm,J�fl'll€J-:Jbb�-:i �b'Vl�e:i�'l!\?l hl:wn�'U 16'1'1J1�fie:it1-li1�'1Jl-l :wt!1V1'Llfll-!16'1 bl-lb6'1�6'1 

bV11nu 357. 79 nfiJ�e:i hrn "il\?l'Vl6'1€Jl-Jb'Vlm 158-162 e:i�l"l1b81lm'1it16'134 r111iJ6'11m1t11t1m16'1�6'11t11t1t!1fie:it1-li1-:i 
' 
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�'1l!'Ufl1fl11:IJ bb �--'.l'IJeN bG1'UtJ1?113-l11ti b 'U�tl'Ubb 'UtN 1�\11flfl11fo b 'U�tl'U'IJ'U\il'IJeN'V-lm?t�161Jb 6110{ ellliVIJJil 
v11 -/i1 'Ufl1';i'\llG'l0:IJel\il�\il bb�1l1'V-l'Ufl11:1Ji:IJ�'U15'1J0'1 fl1';ib 'U�tl'U bb 'UG'l'1fl1f111:IJ bb ��'IJ0'1 bG1'Utl1'illl'Ufl11:IJ b �110'\J fl1';i '\ll:IJ'U'IJ0'1?1fl';i 

, 'U 

d • I';! "' "' "'� ,.J.J , " 11 d'I II d " 
tll1'51{1'VJ 4.12 n1'abuW'Ub'Vltl'U'tl'U�'llel{l'VH'!1atll b'llb'llel'a'Vlti{IN�tllelFl11�bb'llUle){lba'UtJ1'VI b'tl HPC MF 'VIFl11�b 'a1'ael'Un1'a 

Vl:lj'U'llel{lana 40 'ael'U�el'U1vi 

� 'a 
'IJ'Ulil'V-lm?t�161Jb61J0{ 
0ruV1nilvh m'Um1 

, 'U '\llG'l0:IJel\il�� (0'11"11 b61JG'lb61jtJ?I) 
f1113-lbb �'1 (nfa 'U0'U�) 

#30 #31 
glycerin glyc erin 
140 130 

2.90 ±

>20

0.31 (--10) 
4.2 Nftfl1'a�:1J"t-fot'Ut11a1:1Jal� (3D printing) 

#32 
glyc erin 
120 

>20

#43 #44 #45 #38 #46 #47 
PEG PEG PEG 

TEC TEC TEC 

400 400 400 

140 130 120 140 130 120 

1lJmm1t111il 1� Ltj0--1\11ma'Uilm1mV1i1m 1lJbbl'lflifl 

4.2.1 mm1-a'Vlviae:i.:im-atabau�iii1t11au 1viw'Vl1�'Um�l\!1nn1-a'V1viae1.:i b -v1bA1ei.:i�:u'Vi 3 ii� 
m11ciLG1'U�iJ�1tJ10'U blilb:1J'Vl1e8'LI�1�"1nm1'VllilG'l0'1b'V1bf1�0--1�m1 3 il� "��fllij1fllil b'U 3 '11'U6lleN '11'U'U1�fl0'\J6lleN bf1�0'1�m1 �--'.l�b i1'Ub'Ul'U� 4.11 �0. 1. bvJeM (gear) 2. �11 vfm1:1JieJ'U (heater) bbG'l� 3. i151il (nozzle) 6ll€1'1bf1�€1'1�m1 3 il� i5--1'Vl1fl11'U1�bil'UbbG'l�U'Uvirn.mvfl�"1nm1�:1J'V-l1 'Ui1-V€lfl11:IJ?l13-111fl 1 'U m1N1'Ub -v1-eJeJ nu� b 1 ru 3 ci1'U�--1 n�11-v'1--1�'U 'I.A€! n\11n'il 1��um1:1JieJ'U'U� n rui151ilzj--1mufl:1J blil tJfl11�'1fl1 , ellliVIJJil'l11--1�1--11 �'1?!'1f..JG'l�€lfl11:IJ?l1:IJ1';ifl b'Ufl11N1'Ub 'V1-€1€lfl6ll€1'1 bG1'Utl1 b tj€1'1\11flf1113-lfo'U� b '\113-11�?1:IJ\I� '\llG'leJma'UtJ1bvtb'\llG'l'JbbG'l�?11:1J11t11 '\ll�N1'Ui151il b�eJm-il'Lil'U 3 il�u�nru platform 1� 
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Sequence No. 

Samole Table 
Sample ID Type Ex WL318.0 Comments 

1 20.1 Unk-Repeat 0.0814 

2 20.1-2 Unk-Repeat 0.0815 

3 20.1-3 Unk-Repeat 0.0814 

4 20.1-Avg Average 0.0814 Avg of preceding 3 Samples 

5 20.2 Unk-Repeat 0.1003 

6 20.2-2 Unk-Repeat 0.1003 

7 20.2-3 Unk-Repeat 0.1003 

8 20.2-Avg Average 0.1003 Avg of preceding 3 Samples 

9 20.3 Unk-Repeat 0.3134 

10 20.3-2 Unk-Repeat 0.3135 

11 20.3-3 Unk-Repeat 0.3132 

12 20.3-Avg Average 0.3133 Avg of preceding 3 Samples 

13 20.4 Unk-Repeat 0.3144 

14 20.4-2 Unk-Repeat 0.3148 

15 20.4-3 Unk-Repeat 0.3145 

16 20.4-Avg Average 0.3146 Avg of preceding 3 Samples 

17 20.5 Unk-Repeat 0.6713 

18 20.5-2 Unk-Repeat 0.6720 
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