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Gliclazide is a Hypoglycemicdrug, second-generation sulfonylurea used in the treatmentof

non insulin dependent diabetes mellitus. Gliclazide exhibit poor aqueous solubility, so that

their low bioavailability. Objectivesthis study is to develop solid self-emulsifying (SE) mi-

croparticles of poorly soluble gliclazide to dissolution enchancement. These microparticles

were prepared by spray drying method, using three surfactant (acripol, tween 80 and sodi-

um lauryl sulphate) with various concentration. SE microparticles characterized in terms

of morphology (SEM), particle size distribution (PSA), x-ray diffraction (XRD), thermal

analysis (DSC), functional group analysis (FTIR), solubility test, and dissolution test. The

all gliclazide SE microparticlesexhibited particle size smaller than pure gliclazide. The dis-

solution rate of gliclazide SE microparticles at one hour was increased about 2 to 3 times

than gliclazide.

,FZXPSET� dissolution, gliclazide, microparticle, solid self-emulsifying
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Gliklazid merupakan obat hipoglikemik generasi kedua golongan sulfonilurea yang digu-

nakan untuk mengobati diabetes melitus tipe 2.Gliklazid menunjukkankelarutan dalam

air yang buruk sehingga ketersediaan hayatinya rendah. Penelitian ini bertujuan untuk

mengembangkan mikropartikel gliklazid self-emulsifying (SE) untuk meningkatkan laju

disolusi.Mikropartikel gliklazid SE dibuatdengan metode semprot kering menggunakan

tiga surfaktan (acripol, tween 80 dan sodium lauril sulfat) dengan berbagai konsentrasi.

Mikropartikel SE dikarakterisasi meliputi morfologi (SEM), distribusi ukuran partikel

(PSA), difraksi sinar-X (XRD), analisis termal (DSC), analisis gugus fungsi (FTIR), uji

kelarutan, dan uji disolusi.Semua mikropartikel gliklazid self-emulsifying menunjukkan

ukuran partikel yang lebih kecil daripada gliklazid murni. Laju disolusi mikropartikel

gliklazid self-emulsifying selama 1 jam mengalami peningkatan 2-3 kali daripada gliklazid

murni.

,BUB ,VODJ� disolusi, gliklazid, mikropartikel, solid self-emulsifying
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,FMBSVUBO PCBU NFSVQBLBO�GBLUPS QFOUJOH
ZBOH NFNQFOHBSVIJ KVNMBI PCBU� ZBOH
EJBCTPSCTJ LIVTVTOZB QBEB PCBU LFMBT
** EBMBN� TZTUFN #$4� 	CJPQIBSNBDFVUJDT
DMBTTJGJDBUJPO� TZTUFN
�1FOJOHLBUBO MBKV
EJTPMVTJ EBQBU NFOJOHLBULBO LPOTFOUSBTJ
PCBU EBMBN EBSBI EBO NFOJOHLBULBO
UFSBQJ�#BOZBL PCBU NFNJMJLJ LFMBSVUBO
EBMBN BJS ZBOH LFDJM TFIJOHHB NFNJMJLJ
CJPBWBJMBCJMJUBT� ZBOH SFOEBI� (MJLMB[JE
NFSVQBLBO PCBU� IJQPHMJLFNJL HFOFSBTJ
LFEVB HPMPOHBO TVMGPOJMVSFB� ZBOH� EJHV�
OBLBO� VOUVL NFOHPCBUJ� EJBCFUFT NFMJUVT
UJQF� �� 	#JTXBM 1BTB� 4BIPP EBO .VSUIZ
1/� ����
�(MJLMB[JE QSBLUJT UJEBL MBSVU
EBMBN BJS EBO NFOVOKVLLBO MBKV� EJTPMVTJ
JOUSJOTJL EBO CJPBWBJMBCJMJUBT� �ZBOH SFO�
EBI� 	)JSFNBUI� ����
�#FCFSBQB TUSBUFHJ
GPSNVMBTJ UFMBI� EJMBLVLBO� VOUVL NFOHB�
UBTJ QFSNBTBMBIBO LFMBSVUBO PCBU TFQFSUJ
QFOHHVOBBO QFOHFDJMBO VLVSBO QBSUJLFM
QFNCFOUVLBO LPNQMFLT� JOLMVTJ� EFOHBO
TJLMPEFLTUSJO QFNCFOUVLBO� EJTQFSTJ QB�
EBU EBO QFOBNCBIBO TVSGBLUBO 	/FLLBOUJ
,BSBUHJ 1SBCIV 1JMMBJ� ����
TFSUB QFN�
CFOUVLBOTFMG�FNVMTJGZJOH	4JOHI�����
�

4FMG�FNVMTJGZJOH� BEBMBI DBNQVSBO� NJO�

ZBL EBO TVSGBLUBO� ZBOH EBQBU CFSFNVMTJ
TFDBSB TQPOUBO� VOUVL NFOHIBTJMLBO QBS�
UJLFM� FNVMTJ� NJOZBL EBMBN BJS TBBU LPO�
UBL� EFOHBO� GBTF BJS� EJCBXBI QFOHBSVI
QFOHBEVLBO	1BUJM 1SBWFFO 3BOJEBO
1BSBELBS� �����
�1FOHVCBIBO CFOUVL DBJS
TFMG�FNVMTJGZJOHNFOKBEJ CFOUVL QBEBU
	TPMJE TFMG�FNVMTJGZJOH� 44&
 EBQBU NFN�
CFSJLBO QJMJIBO� ZBOH� MFCJI MVBT EBMBN
GPSNVMBTJ TFEJBBO QBEBU TFQFSUJ UBCMFU
HSBOVM EBO QFMMFUTFMG�FNVMTJGZJOH	8POH

,FMMBXBZ EBO .VSEBO� ����
 #FOUVL QB�

EBU EBSJ TFMG�FNVMTJGZJOHEBQBUNFOJOHLBU�
LBO LFMBSVUBO CJPBWBJMBCJMJUBT TUBCJMJUBT
EBO SFQSPEVTJCJMJUBT TFSUB QFOFSJNBBO
QBTJFO	5BOH # $IFOH� ( (V +$ EBO 9V
$)�����
�
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(MJLMB[JE� EJQFSPMFI EBSJ� 15 1ZSJEBN
'BSNB *OEPOFTJB /BUSJVN -BVSJM 4VMGBU
5XFFO� �� "DSZQPMEJQFSPMFI EBSJ $PSFM
1IBSNB $IFN NFUBOPM� FUBOPM /B0)
)$M�

"MBU

#VDIJ .JOJ 4QSBZ� %SZFS� ��� 4QFLUSP�
GPUPNFUFS� 67� 7*4 4IJNBE[V� 67� ����
1BSUJDMF 4J[F "OBMZ[FS%FMTB5./BOP
$%JGGFSFOUJBM 4DBOOJOH $BMPSJNFUFS1FS�
LJO &MNFS� %4$� �� 	64"
9�3BZ� %JGGSBD�
UPNFUFS 1IJMJQT� "1%� ����� '5*3 	4IJ�
NBE[V
 4DBOOJOH &MFDUSPO .JDSPTDPQF
-&0� ���JNBHOFUJD TUJSSFS /FSBDB BOBMJ�
UJL 4IJNBE[V� &#����� EJTTPMVUJPO 5FTUFS
&MFDUSPMBC�5%5���-

$BSB ,FSKB

1FNCVBUBO .JLSPQBSUJLFM 4FMG� &NVMTJGZ�

JOH�	4&
 (MJLMB[JE

.JLSPQBSUJLFM (MJLMB[JE 4&EJCVBU�EFOHBO
NFOHHVOBLBO UJHB KFOJT FNVMTJGZJOH BHFOU
EFOHBO CFSCBHBJ QFSCBOEJOHBO HMJLMB[JE
�� FNVMTJGZJOH BHFOU� ZBJUV� BDSZQPM� 	���
�
UXFFO����	��� EBO����
� OBUSJVN MBVSJM TVM�
GBU 	��� ����� ������ ��� EBO� ���
�
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'PSNVMB .JLSPQBSUJLFM 4& HMJLMB[JE
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4VMGBU

(MJLMB[JE EJMBSVULBO EBMBN �� N- DBNQV�
SBO� FUBOPM EBO /B0)����/� 	���
� FNVM�
TJGZJOH BHFOU� EJMBSVULBO EBMBN� ��� N-
BRVBEFTU EBO NBTVLLBO NBTJOH�NBTJOH
MBSVUBO� FNVMTJGZJOH BHFOULF EBMBN MBSV�
UBO HMJLMB[JE LFNVEJBO� EJBEVL� IJOHHB
IPNPHFO� $BNQVSBO MBSVUBO HMJLMB[JE
EBO FNVMTJGZJOH BHFOU EJLFSJOHLBO NFOH�
HVOBLBOTQSBZ�ESZFS�

#FOUVL EBO NPSGPMPHJ TBNQFM� EJMBLVLBO
NFOHHVOBLBOTDBOOJOH FMFDUSPO� NJDSPT�
DPQZ�	4&.
�

1BSUJDMF 4J[F "OBMZ[FS

6LVSBO EBO� EJTUSJCVTJ VLVSBO HMJLMB[JE
TUBOEBSE EBO� NJLSPQBSUJLFM 4& HMJLMB[JE
EJVLVS� EFOHBO QBSUJDMF� TJ[F BOBMZ[FS
#FDLNBO $PVMUFS %FMTB5. /BOP
�

%JGSBLTJ 4JOBS�9

(MJLMB[JE TUBOEBSE EBO� NJLSPQBSUJLFM 4&
HMJLMB[JE EJLBSBLUFSJTBTJ NFOHHVOBLBO
EJGSBLUPNFUFS� TJOBS�9 1IJMJQT�"1%� ����
EFOHBO $V TFCBHBJ BOPEB EBO HSBGJU NP�
OPLSPNBUPS EJPQFSBTJLBO QBEB UFHBOHBO
�� L7� BSVT �� N"� 4BNQFM EJBOBMJTJT QBEB

�æ SFOUBOH TVEVU��������

%JGGFSFOUJBM 4DBOOJOH $BMPSJNFUSZ

	%4$


%JGGFSFOUJBM 4DBOOJOH $BMPSJNFUSZ 	%4$


EJHVOBLBO�VOUVL BOBMJTJT UFSNBM UFSIBEBQ
TBNQFM HMJLMB[JE TUBOEBS EBO� NJLSPQBS�
UJLFM 4& HMJLMB[JE� 4FCBOZBL � NH TBNQFM
EJMFUBLLBO QBEB� TJMJOEFS BMVNJOJVN CFS�
EJBNFUFS� �� NN� 1FOHVLVSBO� EJMBLVLBO
QBEB SFOUBOH TVIV� ���$ � ����$� EFOHBO
LFOBJLBO TVIV����$�NFOJU�

6KJ ,FMBSVUBO (MJLMB[JE�

%JUJNCBOH�� NH TBNQFM HMJLMB[JE TUBOE�

BSE EBO�NJLSPQBSUJLFM HMJLMB[JE 4& TFUBSB
EFOHBO �� NH HMJLMB[JE MBMV NBTVLLBO
LF EBMBN� ��� NM� BRVBEFTU EBMBN CFBLFS
HMBTT LFNVEJBO� EJMBLVLBO QFOHBEVLBO
EFOHBO NFOHHVOBLBO QFOHBEVL NBHOF�
UJL LFDFQBUBO���� SQN QBEB TVIV�LBNBS�
1FOHBNCJMBO TBNQFM EJMBLVLBO QBEB ���
��� �� NFOJU �� �� � EBO � KBN TFCBOZBL

� NM EBO EJTBSJOH EFOHBO NFNCSBO GJMUFS�
4FUJBQ LBMJ QFOHBNCJMBO TBNQFM EJUBN�
CBILBO � NM MBSVUBO NFEJVN EFOHBO
TVIV ZBOH TBNB� 4FSBQBO EJVLVS NFOH�
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HVOBLBO TQFLUSPGPUPNFUFS� 67�7JTQBEB

QBOKBOH HFMPNCBOH�����ON�

6KJ�EJTPMVTJ

6KJ���EJTPMVTJ���EJMBLVLBO NFOVSVU NF�
UPEF )JSFNBUI� FU�BM�%JUJNCBOH HMJLMB[JE
TUBOEBSE TFKVNMBI� �� �� NH EBO� NJLSP�
QBSUJLFM HMJLMB[JE4& TFUBSB��EFOHBO�������
NH HMJLMB[JE NVSOJ� 6KJ� EJTPMVTJ NFOH�
HVOBLBO BMBU UJQF � QBEB TVIV����P$���
��P$ EBMBN NFEJVN���� NM )$M����/
LFDFQBUBO� �� SQN� 1FOHBNCJMBO TBNQFM
EJMBLVLBO QBEB� ��� ��� �� EBO� �� NFOJU
TFCBOZBL� �� NM� 4FUJBQ QFOHBNCJMBO
TBNQFM EJUBNCBILBO NFEJVN TFCBOZBL
�� NM� EFOHBO TVIV� ZBOH TBNB�� 4BNQFM
EJVLVS TFSBQBOOZB�EFOHBO NFOHHVOBLBO
BMBU TQFLUSPGPUPNFUFS�67�7*4 QBEB QBO�
KBOH HFMPNCBOH������ON�

)"4*- %"/ 1&.#")"4"/

%BSJ LFUJHB KFOJT TVSGBLUBO ZBOH EJHVOB�

LBO IBOZB MBSVUBO� (-�4-4� ZBOH NFOH�

IBTJMLBO CFOUVL TFSCVL QBEB QSPTFT TFN�
QSPU LFSJOH� 1BEB MBSVUBO� (-�"DSZQPM
NFOHIBTJMLBO QBEBUBO� ZBOH CFSHVNQBM
TFEBOHLBO MBSVUBO� (-�5XFFO UJEBL EB�
QBU NFOHIBTJMLBO TFSCVL QBEBU� +VNMBI
QSPTFOUBTF� NJLSPQBSUJLFM� (-�4-4� ����
(-�4-4� ���� (-�4-4� � EBO� (-�4-4� �
CFSUVSVU�UVSVU BEBMBI ������ ������
����� EBO� ������ EJIJUVOH UFSIBEBQ
TFSCVL BXBM�ZBOH�EJHVOBLBO�

)BTJM BOBMJTJT VLVSBO QBSUJLFM NFOHHVOB�
LBO� 14" NFOVOKVLLBO CBIXB HMJLMB[JE
TUE NFNJMJLJ� EJBNFUFS� SBUB�SBUB� ���� �N
TFEBOHLBO� NJLSPQBSUJLFM HMJLMB[JE 4&�
4-4 ������N� 4&�4-4�������ON��N� 4&�
4-4� �� ���� ON� 4&�4-4� �� ���� ON� )BTJM
UFSTFCVU NFOVOKVLLBO CBIXB QFNCFO�
UVLBO� NJLSPQBSUJLFM HMJLMB[JE 4& EBQBU
NFOVSVOLBO VLVSBO QBSUJLFM HMJLMB[JE�
(SBGJL� EJTUSJCVTJ VLVSBO QBSUJLFM QBEB
HBNCBS�� KVHB NFOVOKVLLBO CBIXB�NJL�
SPQBSUJLFM�(-�4-4 NFNJMJLJ SFOUBOH VLV�
SBO QBSUJLFM� ZBOH TFNQJU�

(BNCBS��� 14"�	B
 HMJLMB[JE TUBOEBSE EBO�	C
�NJLSPQBSUJLFM�(-�4-4�����	D
�(-�4-4
�� EBO 	E
�(-�4-4 �
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"OBMJTJT� EJGSBLTJ� TJOBS� 9 TFQFSUJ UFSMJIBU

EBMBN� HBNCBS� � NFOVOKVLLBO QPMB� EJ�
GSBLTJ� TJOBS� 9� NJLSPQBSUJLFM HMJLMB[JE4&
NJSJQ� EFOHBO HMJLMB[JE TUBOEBSE UFUBQJ
QVODBL�QVODBL� EJGSBLTJ QBEB TBNQFM
NJLSPQBSUJLFM� (- 4&� MFCJI LFDJM�SFOEBI
EJCBOEJOH� (- TUE� 1FOVSVOBO� JOUFOTJUBT
QVODBL QBEB�NJLSPQBSUJLFM 4&�(- NFSV�
QBLBO IBTJM QFOHVSBOHBO LJTJ BUBV CJEBOH

EBSJ LSJTUBM HMJLMB[JE TFUFMBI NFOHBMBNJ

QSPTFT TPMJE TFMG�FNVMTJGZJOH� EFOHBO DBSB
TFNQSPU LFSJOH� 5JOHHJ QVODBL� EJQFO�
HBSVIJ PMFI VLVSBO LSJTUBM EBO LSJTUB�
MJOJUBT� 	. (JCTPO� ����
�)BTJM QFOHVKJBO
93%� JOJ NFOVOKVLLBO CBIXB LSJTUBMJOJ�
UBTNJLSPQBSUJLFM 4&� (-� MFCJI SFOEBI
EJCBOEJOHLBO� (- TUE EBO NFNJMJLJ� TJT�
UFN LSJTUBM� ZBOH TBNB�

(BNCBS��� %JGSBDUPHSBN�TJOBS�9�NJLSPQBSUJLFM�	B
 HMJLMB[JE�	C
 /B MBVSJM 4VMGBU�	4-4


	D
�NJLSPQBSUJLFM�(-�4-4�����	E
�(-�4-4��� EBO��	F
�(-�4-4��

)BTJM BOBMJTJT UFSNBM NFOHHVOBLBO� %4$

NFOVOKVLLBO UFSKBEJOZB QFOVSVOBO
TVIV� � MFCVS HMJLMB[JE EBMBN� �NJLSPQBS�
UJLFM 4&�%BSJ� �HBNCBS� �� UFSMJIBU CBIXB
TVIV� MFCVS HMJLMB[JE NVSOJ� �����$� EFO�
HBO� FOUBMQJ� MFCVSBO� ���� +�H� TFEBOHLBO
TVIV� MFCVS HMJLMB[JE EBMBN�NJLSPQBSUJLFM
(-�4-4 ���� (-�4-4 �� EBO (-�4-4
� CFSUVSVU�UVSVU �����$� �����$ EBO

�����$� (BNCBS �KVHB NFOVOKVLLBO
UFSKBEJOZB QFOVSVOBO FOUBMQJ MFCVSBO
HMJLMB[JE EBSJ)BTJM UFSNPHSBN KVHB NFO�

VOKVLLBO UFSKBEJOZB QFOVSVOBO�ZBOH�TJH�

OJGJLBO UFSIBEBQ QFSVCBIBO FOUBMQJ TPMJE
TFMG�FNVMTJGZJOH� EJCBOEJOHLBO� EFOHBO
HMJLMB[JE NVSOJ�� &OUBMQJ� MFCVSBO HMJLMB[JE
VOUVL HMJLMB[JE�4-4 ��� +�H ��� +�H ���
+�H�� &OFSHJ� ZBOH� EJCVUVILBO� VOUVL NF�
MFCVSLBO LFUJHB TBNQFM TFSCVL HMJLMB[JE
IBTJM TPMJE TFMG�FNVMTJGZJOH� MFCJI LFDJM
EJCBOEJOHLBO� EFOHBO� FOFSHJ� ZBOH� EJCV�
UVILBO� VOUVL NFMFCVSLBO HMJLMB[JE NVS�
OJ�
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(BNCBS��� 5IFSNPHSBNEJGGFSFOUJBM TDBOOJOH DBMPSJNFUSZ�	B
 HMJLMB[JE TUBOEBSE EBO
	C
�NJLSPQBSUJLFM�(-�4-4�����	D
�(-�4-4��� EBO 	E
�(-�4-4��

)BTJM QFOHVKJBO LFMBSVUBO NFOVOKVLLBO
CBIXBNJLSPQBSUJLFM HMJLMB[JE 4&NFNJMJLJ
LFMBSVUBO� ZBOH� MFCJI CFTBS� EJCBOEJOHLBO
EFOHBO HMJLMB[JE TUBOEBSE� 1BEB��� NFOJU
QFSUBNB QSPTFOUBTF KVNMBI HMJLMB[JE
ZBOH UFSMBSVU EBSJ NJLSPQBSUJLFM (-�4-4
���� ��� � EBO � CFSUVSVU�UVSVU TFCFTBS

����� ����� ���� EBO ����� KBVI NFM�
FCJIJ KVNMBI HMJLMB[JE TUBOEBS ZBOH IBOZB
��� �� ,FMBSVUBO HMJLMB[JE QBMJOH UJOHHJ
UFSEBQBU QBEB MBSVUBO (-�4-4 ��4FNBLJO
CBOZBL LPOTFOUSBTJ 4-4 ZBOH EJHVOBLBO
NBLB TFNBLJO CFTBS LFMBSVUBOOZB�)BTJM
LFMBSVUBO KVHB EJEVLVOH PMFI EBUB QFO�
HVKJBO VLVSBO QBSUJLFM EBO EJGSBLTJ TJOBS

9� 4FQFSUJ EJUVOKVLLBO QBEB HBNCBS �
IBTJM 4&. EBO��HBNCBS��� IBTJM BOBMJTJT
14" NFOVOKVLLBO CBIXB� NJLSPQBSUJLFM
HMJLMB[JE 4& NFNJMJLJ VLVSBO QBSUJLFM
ZBOH� MFCJI LFDJM� EJCBOEJOHLBO� EFOHBO
HMJLMB[JE TUBOEBSE� 4FNBLJO LFDJM VLVSBO
QBSUJLFM BLBO NFOJOHLBULBO MVBT QFSNV�
LBBO TQFTJGJL QBSUJLFM TFIJOHHB NFOJO�
HLBULBO LFMBSVUBO� [BU� )BTJM BOBMJTJT� EJ�
GSBLTJ� TJOBS� 9 KVHB NFOVOKVLLBO CBIXB
NJLSPQBSUJLFM HMJLMB[JE 4& NFNJMJLJ� EF�
SBKBU LSJTUBMJOJUBT�ZBOH�MFCJI LFDJM�EJCBOE�
JOHLBO HMJLMB[JE TUBOEBSE TFIJOHHB NF�
NJMJLJ LFMBSVUBO� ZBOH� MFCJI CFTBS�
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(BNCBS ��.JDSPHSBQI TDBOOJOH FMFDUSPO�NJDSPTDPQZ�	B
 HMJLMB[JE TUBOEBSE EBO�	C

NJLSPQBSUJLFM�(-�4-4�����	D
�(-�4-4��� EBO��	E
�(-�4-4��

)BTJM QFOHVKJBO� EJTPMVTJ NFOVOKVLLBO

CBIXB� EJTPMVTJ� NJLSPQBSUJLFM HMJLMB[JE
4&MFCJI UJOHHJ�EJCBOEJOHLBO HMJLMB[JE TUE�
1BEB �� NFOJU QFSUBNB QSPTFOUBTF KVNMBI
HMJLMB[JE� ZBOH UFSMBSVU EBSJ�NJLSPQBSUJLFM
(-�4-4� ����� ���� � EBO� � CFSUVSVU�UVSVU
TFCFTBS� ����� ������ ���� EBO� ������
KBVI NFMFCJIJ KVNMBI HMJLMB[JE TUBOEBS
ZBOH IBOZB ��� ��4FNBLJO CBOZBL LPO�

TFOUSBTJ 4-4� ZBOH� EJHVOBLBO NBLB TF�

NBLJO CFTBS LFMBSVUBOOZB� LBSFOB 4-4
NFSVQBLBO TVSGBLUBO� ZBOH� IJESPGJMJL�4-4
EBQBU NFOVSVOLBO TVEVU LPOUBL HMJLMB[JE
TBBU� EJMBSVULBO EBMBN BJS TFIJOHHB QFN�
CBTBIBO HMJLMB[JE NFOJOHLBU�0MFI�LBSFOB
JUV MBKV� EJTPMVTJ NFOKBEJ NFOJOHLBU OB�
NVO KVNMBI TVSGBLUBO� ZBOH UJOHHJ EBQBU
NFOZFCBCLBO� JSJUBTJ TBMVSBO QFODFSOBBO�
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(BNCBS��� 1SPGJM VKJ LFMBSVUBO TFSCVL HMJLMB[JE NVSOJ EBO HMJLMB[JE TPMJE TFMG�FNVMTJGZ�

JOH EBMBN NFEJVN�BRVBEFTU

(BNCBS��� 1SPGJM VKJ�EJTPMVTJ TFSCVL HMJLMB[JE NVSOJ EBO HMJLMB[JE TPMJE TFMG�FNVMTJGZ�

JOH EBMBN NFEJVN )$M����/
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1FNCVBUBO TFEJBBO� NJLSPQBSUJLFM
HMJLMB[JE TFMG� FNVMTJGZJOH NFOHHVOBLBO
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