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Neem bark (Azadirachta indica A.Juss) and turmeric (Curcuma domestica Val.) extracts

have been found posses gastroprotective effect so that they are used in the treatment of gas-

tric ulcer. Administration of combination of both extracts can give synergistic effect so that

the administration dose can be reduced. In this research, combination of neem bark and

turmeric extracts were formulated as mucoadhesive granules to improve their effective-

nesses by increasing the residence time of dosage form in the stomach. Mucoadhesive gran-

ules were prepared by wet granulation method in six formulas using HPMC, Carbopol, and

combination of HPMC and Carbopol as mucoadhesive polymers. Granules were evaluated

for particle size distribution, swelling, mucoadhesive strength with bioadhesive in vitro test

and wash off test, and dissolution. Bioadhesive in vitro test showed that all formulas have

good mucoadhesive strength. Wash off test showed that combination of HPMC and Car-

bopol can improve mucoadhesive strength of formulas. Mucoadhesive strength increased

with the increasing of HPMC. The result of this research indicated that formula with com-

bination of HPMC and Carbopol (2:1) showed best mucoadhesive strength with percentage

of mucoadhesion 98.67% in bioadhesive in vitro test and 38.00% in wash off test.

,FZXPSET�� Azadirachta indica A.Juss, Curcuma domestica Val., granules, mucoadhesive

"#453",

Ekstrak kulit batang mimba (Azadirachta indica A.Juss) dan kunyit (Curcumadomesti-

ca Val.) memiliki aktivitas gastroprotektif sehingga digunakan dalam pengobatan tukak

lambung.Pemberian kombinasi kedua ekstrak tersebut dapat memberikan efek sinergis

sehingga dosis yang digunakan dapat dikurangi.Dalam penelitian ini, kombinasi ekstrak

kulit batang mimba dan kunyit diformulasikan menjadi sediaan granul mukoadhesif un-

tuk meningkatkan efektivitasnya dengan memperpanjang waktu tinggal sediaan di lam-

bung. Granul mukoadhesif dibuat dengan metode granulasi basah dalam enam formula

menggunakan HPMC, Carbopol dan kombinasi HPMC dan Carbopol sebagai polimer

mukoadhesif. Granul yang dihasilkan dievaluasi meliputi distribusi ukuran partikel, daya

mengembang, daya mukoadhesif dengan uji bioadhesif in vitro dan uji wash off, serta diso-

lusi. Uji bioadhesif in vitro menunjukkan bahwa seluruh formula memiliki daya mukoad-
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hesif yang baik. Uji wash off menunjukkan penggunaan kombinasi HPMC dan Carbopol

dapat meningkatkan daya mukoadhesif formula. Daya mukoadhesif meningkat dengan

peningkatan jumlah HPMC. Hasil penelitian menunjukkan formula dengan kombinasi

HPMC dan Carbopol (2:1) memiliki daya mukoadhesif yang terbaik dengan pelekatan

98,67% pada uji bioadhesif in vitro dan 38,00% pada uji wash off.

,BUB LVODJ�� Azadirachta indica A.Juss, Curcuma domestica Val., granul, mukoadhesif
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5VLBL MBNCVOH� BEBMBI SVTBLOZB MBQJTBO

NVLPTB QBEB MBNCVOH
 BLJCBU TFM�TFM
NVLPTB UJEBL NFOHIBTJMLBO NVLVT� ZBOH
BEFLVBU� VOUVL NFMJOEVOHJ� EJSJ UFSIBEBQ
QSPEVLTJ BTBN ZBOH CFSMFCJIBO 	$PSXJO

����
� 0CBU�PCBU�ZBOH EBQBU NFOHVSBOHJ
TFLSFTJ BTBN MBNCVOH TFQFSUJ���JOIJCJ�
UPS QPNQB QSPUPO EBO� JOIJCJUPS SFTFQUPS
IJTUBNJO�)� EBQBU NFOHPCBUJ UVLBL MBN�
CVOH�/BNVO QFOHPCBUBO UVLBL MBNCVOH
EFOHBO PCBU�PCBU UFSTFCVU� EJMBLVLBO
EBMBN KBOHLB� XBLUV� ZBOH MBNB TFIJOHHB
EBQBU NFOZFCBCLBO CFSCBHBJ SFBLTJ� ZBOH
UJEBL�EJJOHJOLBO�

1FODBSJBO PCBU UVLBL MBNCVOH�ZBOH�MFCJI
CBJL NFOHBSBI LF QFOHHVOBBO IFSCBM TF�
CBHBJ BHFO UFSBQJ� #FCFSBQB UBOBNBO PCBU
*OEPOFTJB CFSQPUFOTJ TFCBHBJ BHFO UFSBQJ
UVLBL MBNCVOH ZBJUV NJNCB 	"[BEJSBDIUB
JOEJDB�"� +VTT
 EBO LVOZJU� 	$VSDVNB EP�
NFTUJDB 7BM�
�

&LTUSBL LVMJU CBUBOH� NJNCB� EJMBQPSLBO
NFNJMJLJ BLUJWJUBT� HBTUSPQSPUFLUJG� EFOHBO
NFOHVSBOHJ TFLSFTJ BTBN MBNCVOH EBO
NFOHIBNCBU LFSVTBLBO PLTJEBUJG NV�
LPTB MBNCVOH� ,FNBNQVBO FLTUSBL LVMJU
CBUBOH�NJNCB EBMBN NFOHVSBOHJ TFLSFTJ
BTBN MBNCVOH IBNQJS TBNB QPUFO EFOHBO
PCBU BOUJ UVLBL�ZBOH UFMBI�EJLFUBIVJ�ZBJUV
SBOJUJEJO EBO PNFQSB[PM� 	#BOEZPQBE�
IZBZ
�FU BM
�����
� &LTUSBL SJNQBOH LVOZJU
KVHB EJMBQPSLBO NFNJMJLJ LFNBNQVBO

EBMBN NFOHVSBOHJ TFLSFTJ BTBN MBNCVOH

EBO NFNJMJLJ BLUJWJUBT QFSMJOEVOHBO UFSI�
BEBQ NVLPTB�HBTUSPEVPEFOBM�	3BGBUVMMBI

FU BM
�����
� 6KJ LMJOJT FLTUSBL LVMJU CBUBOH
NJNCB� 	#BOEZPQBEIZBZ
� FU BM
� ����
 EBO
LVOZJU� 	1SVDLTVOBOE
� FU BM
� ����
 NFO�
VOKVLLBO CBIXB LFEVBOZB EBQBU NFOHP�
CBUJ UVLBL MBNCVOH UBOQB� FGFL TBNQJOH
ZBOH TJHOJGJLBO�,PNCJOBTJ FLTUSBL CBUBOH
NJNCB EBO LVOZJU KVHB NFNCFSJLBO�FGFL
TJOFSHJT EBMBN NFOHPCBUJ UVLBL MBNCVOH
TFIJOHHB EBQBU NFOVSVOLBO� EPTJT QFOH�
HVOBBOOZB�	4BQVUSJ
 .VO�JN
�4BSJ
�����
�

4FCBHBJ BHFO UFSBQJ UVLBL MBNCVOH
 LPN�
CJOBTJ LFEVB CBIBO UFSTFCVUEJGPSNVMBTJ�
LBO EBMBN CFOUVL TFEJBBO HSBOVM NV�
LPBEIFTJG� 4FEJBBO NVLPBEIFTJG� BEBMBI
TFEJBBO� ZBOH� EJSBODBOH� VOUVL NFMFLBU
QBEB MBQJTBO NVLPTB�#FOUVL TFEJBBO NV�
LPBEIFTJG EBQBU NFNQFSQBOKBOH� XBLUV
UJOHHBM EBO�XBLUV LPOUBL PCBU�EJ UFNQBU
BQMJLBTJ BUBV BCTPSQTJOZB TFIJOHHB EB�
QBU NFOJOHLBULBO CJPBWBJMBCJMJUBT PCBU
	$IPXEBSZ
 3BP
� ����
� )BM UFSTFCVU EB�
QBU NFOJOHLBULBO� FGFL UFSBQFVUJL PCBU
ZBOH UFSLBEBOH� EJCBUBTJ PMFI�XBLUV UJOH�
HBM PCBU�ZBOH�TJOHLBU QBEB TBMVSBO�DFSOB�
1FNCFSJBO LPNCJOBTJ FLTUSBL CBUBOH
NJNCB EBO LVOZJU EBMBN CFOUVL TFEJBBO
NVLPBEIFTJG NFNVOHLJOLBO LFEVB CB�
IBO UFSTFCVU UFSUBIBO EBO UFSMPLBMJTBTJ� EJ
MBNCVOH TFIJOHHB EBQBU NFOJOHLBULBO
FGFLOZB EBMBN NFOHPCBUJ UVLBL MBNCVOH�
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"WJDFM 1)����	.FOHUBJ $IFNJDBM
�EJQFS�
PMFI EBSJ�15� ,JNJB 'BSNB
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 NFUBOPM� 	"KBY $IFNJDBM

 LVSLV�
NJO� 	TJHNB

 MBNCVOH�ZBOH�EJJTPMBTJ EBSJ
UJLVT QVUJI KBOUBO� HBMVS 4QSBHVF %BXMFZ
EFOHBO CFSBU�������� HSBN�

$BSB ,FSKB

1FNCVBUBO (SBOVM .VLPBEIFTJG

(SBOVM NVLPBEIFTJG�EJCVBU TFDBSB HSBOV�
MBTJ CBTBI NFOHHVOBLBO QPMJNFS NV�
LPBEIFTJG )1.$ ,��. EBO $BSCPQPM
���1 TFSUB LPNCJOBTJOZB�

#BIBO
'PSNVMB�	NH


&LTUSBL LFOUBM LVMJU CBUBOH NJNCB EJDBN�

QVS� EFOHBO BWJDFM
 LFNVEJBO� EJDBNQVS
EFOHBO FLTUSBL LVOZJU
�)1.$
 EBO $BS�
CPQPM� IJOHHB IPNPHFO�,F EBMBN DBN�
QVSBO UFSTFCVU�EJUBNCBILBO MBSVUBO�171
IJOHHB UFSCFOUVL NBTTBMFNCBC� .BTTB
ZBOH UFSCFOUVL
� EJBZBL� EFOHBO BZBLBO
OPNPS � EBO EJLFSJOHLBO QBEB TVIV ���$
TFMBNB � KBN� (SBOVM LFSJOH LFNVEJBO EJ�
BZBL NFMBMVJ BZBLBO OPNPS����

%JTUSJCVTJ 6LVSBO 1BSUJLFM

%JTUSJCVTJ VLVSBO HSBOVM� EJFWBMVBTJ� EFO�

HBO NFUPEF BZBLBO (sieve shaker)�

6KJ %BZB .FOHFNCBOH�	�


1FOFOUVBO VKJ EBZB NFOHFNCBOH EJEBTBS�

LBO QBEB CPCPU HSBOVM TFUFMBI� EJCBTBIJ
EFOHBO NFEJVN4FCBOZBL� ��� NH HSBOVM
EJNBTVLLBO LF EBMBN� ���N- )$M� �
��/
Q) �
� QBEB TVIV ��P$� 1BEB NFOJU LF
��� ��� ��� EBO ��� HSBOVM EJBNCJM
 LFMFCJ�
IBO BJS EJTFSBQ EFOHBO LFSUBT TBSJOH
 LF�
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NVEJBO HSBOVM� EJUJNCBOH LFNCBMJ� %BZB

NFOHFNCBOH HSBOVM� EJIJUVOH� EFOHBO
SVNVT�

� EBZB NFOHFNCBOH � 	8U�8P


	8P 
¨ ���

8U�� CPCPU HSBOVM QBEB�XBLUV UFSUFOUV

8P�� CPCPU BXBM HSBOVM

6KJ %BZB .VLPBEIFTJG

4JGBU NVLPBEIFTJG HSBOVM�EJVKJ�EFOHBO VKJ

BEIFTJ TFDBSB� JO WJUSP NFOHHVOBLBO NF�
UPEF VKJ wash off�

B� 6KJ #JPBEIFTJG JO WJUSP

6KJ EJMBLVLBO NFOHHVOBLBO NVLPTB MBN�
CVOH UJLVT QVUJI KBOUBO� -BNCVOH�EJCVLB
EBO EJDVDJ EFOHBO MBSVUBO /B$M GJTJPMPHJT

LFNVEJBO EJMFLBULBO QBEB BMBU� 4FCBOZBL
�� HSBOVM EJMFUBLLBO EJ BUBT KBSJOHBO UFSTF�
CVU
�EJCJBSLBO CFSLPOUBL TFMBNB���NFOJU

LFNVEJBO� EJUFNQBULBO QBEB TFM� TJMJOESJT
EFOHBO LFNJSJOHBO ��P� (SBOVM� ZBOH
UFMBI NFMFLBU QBEB KBSJOHBO MBNCVOH�EJF�
MVTJ EFOHBO DBJSBO MBNCVOH CVBUBO TVIV
����
�P$ TFMBNB� �� NFOJU EFOHBO LFDF�
QBUBO �� N-�NFOJU� (SBOVM ZBOH NFMFLBU
EJIJUVOH TFUJBQ� � NFOJU�

,FUFSBOHBO�
B���XBEBI�ZBOH CFSJTJ )$M �
��/��C�� TFMBOH��D�� QPNQB QFSJTUBMUJ,�

E�� TFM�TJMJOESJT��F�� NVLPTB��G�� HSBOVM��H���XBEBI QFOBNQVOH��I�� TUBUJG

(BNCBS��� 4LFNB BMBU VKJ CJPBEIFTJG�JO�WJUSP�	�


C� 6KJ8BTI 0GG

1FOHVKJBO��EJMBLVLBO NFOHHVOBLBO BMBU
VKJ� EJTJOUFHSBTJ UBCMFU� +BSJOHBO MBNCVOH
UJLVT QVUJI� ZBOH TVEBI� EJDVDJ� EFOHBO
MBSVUBO /B$M GJTJPMPHJT� EJMFLBULBO QBEB
LBDB PCKFL� 4FCBOZBL �� HSBOVM EJMFUBL�
LBO QBEB NVLPTB MBNCVOH TFDBSB NFSBUB

LFNVEJBO�EJUFNQBULBO QBEB UBCVOH�LBDB
EBO EJNBTVLLBO LF EBMBN BMBU VKJ EJTJOUF�
HSBTJ UBCMFU NFOHHVOBLBO NFEJVN DBJSBO
MBNCVOH CVBUBO TVIV ����
�P$� "MBU EJ�

HFSBLLBO OBJL UVSVO EFOHBO LFDFQBUBO ��
LBMJ QFS NFOJU�+VNMBI HSBOVM� ZBOH NBTJI
NFOMFLBU QBEB NVLPTB�EJIJUVOH TFUJBQ���
NFOJU TFMBNB�� KBN�

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

%JTUSJCVTJ 6LVSBO 1BSUJLFM

1FOFOUVBO� EJTUSJCVTJ VLVSBO QBSUJLFM
HSBOVM� �EJMBLVLBO� �EFOHBO NFUPEF BZB�
LBO� )BTJM QFOHVKJBO NFOVOKVLLBO CBI�
XB HSBOVM NVLPBEIFTJG TFCBHJBO CFTBS
UFSEJTUSJCVTJ QBEB SFOUBOH VLVSBO ����



.BKBMBI�*MNV ,FTFIBUBO7PM���
 /P���
 "HVTUVT����� ���

êN� 'PSNVMB� ZBOH NFOHBOEVOH QPMJNFS

UVOHHBM� 	'� EBO� '�
 CBOZBL UFSEJTUSJCVTJ
QBEB SFOUBOH VLVSBO �������� êN
 ZBJUV
��
���� VOUVL� '� EBO� ��
���� VOUVL� '��
1BEB QFOHHVOBBO QPMJNFS LPNCJOBTJ 	'�

'�
 EBO�'�
 HSBOVM�MFCJI CBOZBL UFSEJTUSJ�
CVTJ QBEB SFOUBOH VLVSBO� �������� êN�
1BEB SFOUBOH VLVSBO UFSTFCVU
 HSBOVM�'�

'� EBO '� NBTJOH�NBTJOH UFSEJTUSJCVTJ TF�
CBOZBL���
�������
��� EBO���
����

6KJ %BZB .FOHFNCBOH

6KJ EBZB NFOHFNCBOH HSBOVM� EJMBLVLBO

EBMBN NFEJVN )$M� �
�� /� LBSFOB TFEJ�
BBO HSBOVM�ZBOH�EJCVBU�EJUVKVLBO TFCBHBJ
TFEJBBO NVLPBEIFTJG EJ MBNCVOH� %BZB
NFOHFNCBOH HSBOVM� EJBNBUJ CFSEBTBS�
LBO QFSVCBIBO CPCPU HSBOVM QBEB� JOUFS�
WBM� XBLUV� ZBOH UFMBI� EJUFOUVLBO� %BZB
NFOHFNCBOH HSBOVM� EJQFOHBSVIJ PMFI
LFNBNQVBO QPMJNFS EBMBN NFOZFSBQ BJS�
)BM UFSTFCVU QFOUJOH� VOUVL QSPTFT NV�
LPBEIFTJG� LBSFOB UBIBQ QFSUBNB EBMBN
QSPTFT NVLPBEIFTJG� BEBMBI QFNCBTBIBO
EBO QFOHFNCBOHBO QPMJNFS TFIJOHHB
UFSKBEJ LPOUBL BOUBSB QPMJNFS EFOHBO NV�
LPTB 	+VOHJOHFS
 7FSIPFG
 5IBOPV
�����
�
'PSNVMB� ZBOH NFOHBOEVOH $BSCPQPM
UVOHHBM 	'�
 NFOVOKVLLBO EBZB NFOHFN�
CBOH�ZBOH QBMJOH CFTBS�EJCBOEJOHLBO GPS�
NVMB� ZBOH NFOHBOEVOH )1.$ UVOHHBM
	'�
 NBVQVO LPNCJOBTJ $BSCPQPM EBO
)1.$ 	'�
 '�
 EBO '�
 ZBJUV TFCFTBS
���
���� )BM UFSTFCVU� EJLBSFOBLBO $BS�
CPQPM NFNJMJLJ LFNBNQVBO NFOZFSBQ
BJS� ZBOH TBOHBU CFTBS� 	)PTNBOJ
� ����
�
1BEB LPOEJTJ�Q) BTBN
�TJGBUNFOHFNCBOH
$BSCPQPM� EJQFOHBSVIJ PMFI� HVHVT� LBS�
CPLTJMBUOZB� ZBOH UJEBL CFSNVBUBO� ZBOH
TBBU UFSIJESBTJ NFNCFOUVL JLBUBO� IJESP�
HFO EFOHBO BJS ZBOH EJTFSBQ TFIJOHHB

NFSFMBLTBTJ SBOUBJ QPMJNFS $BSCPQPM 	.B�

KJUIJZB
� FU BM
� ����
� (SBOVM� '� NFOHFN�
CBOH EFOHBO DFQBU EBMBN XBLUV �� NFOJU�
4FUFMBI JUV
 LFOBJLBO EBZB NFOHFNCBOH
HSBOVM UJEBL UFSMJIBU TFDBSB� TJHOJGJLBO�
)1.$ NFNJMJLJ LFNBNQVBO NFOZFSBQ
BJS BUBV� IJESBTJ� ZBOH UFSLPOUSPM TFIJOHHB
HSBOVM�ZBOH NFOHBOEVOH )1.$ UVOHHBM
	'�
 NFOHFNCBOH TFDBSB QFSMBIBO�MBIBO�
%BMBN�XBLUV���� NFOJU
 HSBOVM�'� UFSVT
NFOHBMBNJ QFOJOHLBUBO EBZB NFOHFN�
CBOH IJOHHB ���
���� 1BEB GPSNVMB UFSTF�
CVU
 EBZB NFOHFNCBOH HSBOVM NFOJOHLBU
TFJSJOH� EFOHBO QFOJOHLBUBO KVNMBI $BS�
CPQPM EBMBN GPSNVMB� ZBJUV� ���
���� VO�
UVL�'��	)1.$�$BSCPQPM������

����
���
VOUVL '���	)1.$�$BSCPQPM ������
 EBO
���
��� VOUVL '� 	)1.$�$BSCPQPM �

���
� (SBOVM '� NFNJMJLJ EBZB NFOHFN�
CBOH ZBOH QBMJOH SFOEBI
 ZBJUV IBOZB
���
����

)BTJM VKJ EBZB NFOHFNCBOH HSBOVM� '�
ZBOH UJEBL NFOHBOEVOH QPMJNFS NV�
LPBEIFTJG
 NFOVOKVLLBO QFOVSVOBO EBZB
NFOHFNCBOH TFUFMBI� �� NFOJU� LBSFOB
HSBOVM UFMBI QFDBI�

6KJ %BZB .VLPBEIFTJG

6KJ EBZB NVLPBEIFTJG HSBOVM� EJMBLVLBO
EFOHBO EVB NFUPEF
 ZBJUV VKJ CJPBEIFTJG
JO WJUSP EBO VKJ XBTI PGG� 6KJ CJPBEIFTJG
JO WJUSP� EJNBLTVELBO� VOUVL NFMJIBU TF�
CFSBQB LVBU QFMFLBUBO HSBOVM QBEB NV�
LPTB MBNCVOH EBMBN� XBLUV� �� NFOJU

TFEBOHLBO VKJ XBTI PGG� EJMBLVLBO VOUVL
NFMJIBU TJGBU NVLPBEIFTJG HSBOVM TFMBNB �
KBN� ,FEVB VKJ UFSTFCVU�EJMBLVLBO�EFOHBO
NFOHHVOBLBO KBSJOHBO NVLPTB MBNCVOH
EBO DBJSBO MBNCVOH CVBUBO 	UBOQB FO[JN

LBSFOB HSBOVM ZBOH EJCVBU EJUVKVLBO TFCB�
HBJ TFEJBBO NVLPBEIFTJG� EJ MBNCVOH�
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(BNCBS��� 4FEJBBO HSBOVM NVLPBEIFTJG NFOHBOEVOH LPNCJOBTJ FLTUSBL LVMJU CBUBOH NJNCB EBO LVOZJU

NFOHHVOBLBO QPMJNFS NVLPBEIFTJG�)1.$�,��.�	'�

�DBSCPQPM����1�	'�

 LPNCJOBTJ )1.$�,��.�EBO

DBSCPQPM����1�����	'�

 LPNCJOBTJ��)1.$�,��.�EBO DBSCPQPM����1�����	'�
�EBO LPNCJOBTJ��)1.$�,��.

EBO� � DBSCPQPM� ���1� ���� 	'�

� EBO GPSNVMB QFNCBOEJOH OFHBUJG� 	'�


#FSEBTBSLBO IBTJM VKJ CJPBEIFTJG� JO WJUSP

HSBOVM EBSJ TFMVSVI GPSNVMB NFNJMJLJ
QFMFLBUBO� ZBOH TBOHBU CBJL� 1FMFLBUBO
UFSUJOHHJ TFCFTBS ���
��� EJNJMJLJ PMFI '�
ZBJUV GPSNVMB� ZBOH NFOHBOEVOH� )1.$
UVOHHBM
 TFEBOHLBO QFMFLBUBO UFSFOEBI
TFCFTBS���
����EJNJMJLJ PMFI�'��ZBJUV GPS�
NVMB ZBOH UJEBL NFOHBOEVOH QPMJNFS

NVLPBEIFTJG�� '� NFOVOKVLLBO QFMFLBUBO
ZBOH CBJL EBMBN XBLUV �� NFOJU LFNVOH�
LJOBO� EJLBSFOBLBO� 171� ZBOH� EJHVOBLBO
TFCBHBJ QFOHJLBU KVHB NFNJMJLJ EBZB NV�
LPBEIFTJG�4FMBJO JUV
 "WJDFM�ZBOH NFSVQB�
LBO TFMVMPTB LFNVOHLJOBO KVHB NFNJMJLJ
EBZB NVLPBEIFTJG XBMBVQVO UJEBL TFCFTBS
UVSVOBO TFMVMPTB ZBOH MBJO TFQFSUJ )1.$�

(BNCBS �� (SBGJL EJTUSJCVTJ VLVSBO QBSUJLFM HSBOVM NVLPBEIFTJG NFOHHVOBLBO QPMJNFS NVLPBE�
IFTJG )1.$,��. 	'�

 DBSCPQPM ���1 	'�

 LPNCJOBTJ )1.$,��. EBO DBSCPQPM ���1 ��� 	'�


LPNCJOBTJ )1.$,��. EBO DBSCPQPM ���1 ��� 	'�
 EBO LPNCJOBTJ )1.$,��. EBO DBSCPQPM
���1���� 	'�

 EBO GPSNVMB QFNCBOEJOH OFHBUJG�	'�
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'PSNVMB� ZBOH NFOHBOEVOH QPMJNFS NV�

LPBEIFTJG NFNJMJLJ QFSTFO QFMFLBUBO ZBOH
UJEBL CFSCFEB KBVI� 1BEB QFOHHVOBBO
QPMJNFS UVOHHBM
 GPSNVMB�ZBOH NFOHBOE�
VOH� )1.$ UVOHHBM� 	'�
 NFOVOKVLLBO
QFMFLBUBO� ZBOH� MFCJI CBJL� EJCBOEJOHLBO
GPSNVMB� ZBOH NFOHBOEVOH $BSCPQPM
UVOHHBM 	'�
� '� NFNJMJLJ QFMFLBUBO ����
TFUFMBI��� NFOJU
 TFEBOHLBO�'� NFNJMJLJ
QFMFLBUBO� ��
����� '�
� '�
 EBO� '�� ZBOH
NFOHBOEVOH QPMJNFS LPNCJOBTJ NF�
NJMJLJ QFMFLBUBO NBTJOH�NBTJOH TFCFTBS
��
���
� ��
���
 EBO� ��
���� )BTJM VKJ
XBTI PGG NFOVOKVLLBO QFMFLBUBO HSBOVM
QBEB NVLPTB MBNCVOH TFMBNB � KBN BOUB�
SB� �������� 1FMFLBUBO UFSUJOHHJ� EJNJMJLJ
PMFI�'�� 	)1.$�$BSCPQPM��� ���
�EFOHBO
QFMFLBUBO� ��
���� 4FMVSVI GPSNVMB ZBOH
NFOHBOEVOH QPMJNFS NVLPBEIFTJG� 	'��
'�
 NFNJMJLJ EBZB NVLPBEIFTJG���ZBOH
MFCJI CBJL� EJCBOEJOHLBO GPSNVMB� ZBOH
UJEBL NFOHBOEVOH QPMJNFS NVLPBEIFTJG
	'�
� 1BEB QFOHHVOBBO QPMJNFS UVOHHBM

'�� 	)1.$ UVOHHBM
 NFOVOKVLLBO EBZB
NVLPBEIFTJG� ZBOH� MFCJI CBJL� EJCBOEJOH�
LBO� '�� 	$BSCPQPM UVOHHBM
� )BM UFSTFCVU
EJLBSFOBLBO )1.$ NFNJMJLJ LFDFQBUBO

IJESBTJ� ZBOH� MFCJI UFSLPOUSPM TFIJOHHB

IJESBTJ� ZBOH CFSMFCJIBO� 	PWFS IZESBUJPO

EBO QFNCFOUVLBO NVDJMBHP� MJDJO� ZBOH
EBQBU NFNCVBU HSBOVM NVEBI� MFQBT EBSJ
NVLPTB EBQBU EJDFHBI 	.BKJUIJZB
 FU BM

����
� 4FMBJO JUV
 CFOUVL UBVU� TJMBOH EBSJ
$BSCPQPM NFOZFCBCLBO CFSLVSBOHOZB
NPCJMJUBT SBOUBJ QPMJNFS� 'MFLTJCJMJUBT SBO�
UBJ QPMJNFS QFOUJOH� VOUVL� JOUFSQFOFUSBTJ
EBO QFNCFMJUBO QPMJNFS� EFOHBO� SBOUBJ
NVTJO TFIJOHHB JLBUBO�JLBUBO LJNJB EB�
QBU UFSCFOUVL� 0MFI� LBSFOB JUV
 LFUFS�
CBUBTBO QFSHFSBLBO� SBOUBJ QPMJNFS BLBO
NFOHVSBOHJ EBZB NVLPBEIFTJG QPMJNFS
UFSTFCVU� 1BEB QFOHHVOBBO QPMJNFS LPN�
CJOBTJ
 EBZB NVLPBEIFTJG HSBOVM NFO�
JOHLBU TFJSJOH� EFOHBO QFOJOHLBUBO KVN�
MBI��)1.$ EBMBN GPSNVMB 	'��'��'�
�
4FDBSB� VNVN
 LPNCJOBTJ BOUBSB� )1.$
EBO $BSCPQPM NFOVOKVLLBO EBZB NV�
LPBEIFTJG� ZBOH� MFCJI CBJL� EJCBOEJOHLBO
)1.$ UVOHHBM NBVQVO $BSCPQPM UVOH�
HBM�4FMBJO EBSJ QPMJNFS� ZBOH� EJHVOBLBO

EBZB NVLPBEIFTJG KVHB EBQBU EJQFOHBSVIJ
PMFI�WBSJBTJ CJPMPHJT� JOEJWJEV IFXBO�DPCB
TFQFSUJ LFUFCBMBO NVLVT EBO QFSHBOUJBO
NVLVT�

(BNCBS ��(SBGJL EBZB NFOHFNCBOH HSBOVM NVLPBEIFTJG NFOHHVOBLBO QPMJNFS NVLPBEIFTJG )1.$ ,��.

	'�

�DBSCPQPM����1�	'�

 LPNCJOBTJ )1.$�,��.�EBO DBSCPQPM����1�����	'�

 LPNCJOBTJ )1.$�,��.

EBO DBSCPQPM����1���� 	'�
�EBO LPNCJOBTJ )1.$�,��.�EBO DBSCPQPM����1���� 	'�

�EBO GPSNVMB QFN�

CBOEJOH OFHBUJG� 	'�
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(BNCBS �� (SBGJL�IBTJM VKJ XBTI PGG HSBOVM NVLPBEIFTJG NFOHHVOBLBO QPMJNFS NVLPBEIFTJG )1.$ ,��.
	'�

�DBSCPQPM����1�	'�

 LPNCJOBTJ )1.$�,��.�EBO DBSCPQPM����1�����	'�

 LPNCJOBTJ )1.$�,��.

EBO DBSCPQPM ���1 ��� 	'�
 EBO LPNCJOBTJ )1.$ ,��. EBO DBSCPQPM ���1 ��� 	'�

 EBO GPSNVMB QFN�

CBOEJOH OFHBUJG�	'�


B b

(BNCBS �� 1FMFLBUBO HSBOVM NVLPBEIFTJG NFOHHVOBLBO LPNCJOBTJ )1.$ ,��. EBO DBSCPQPM ���1 ���

TFCFMVN�	B
�EBO TFUFMBI VKJ�XBTI PGGQBEBNVLPTB�MBNCVOH UJLVT�

,&4*.16-"/

1FOHHVOBBO QPMJNFS LPNCJOBTJ BOUBSB
)1.$ EBO $BSCPQPM EBQBU NFOJOHLBU�
LBO EBZB NVLPBEIFTJG GPSNVMB HSBOVM
NVLPBEIFTJG� 'PSNVMB HSBOVM NVLPBE�
IFTJG ZBOH UFSCBJL BEBMBI GPSNVMB � 	)1�

.$$BSCPQPM � ���
 EFOHBO QFSTFO QFMF�

LBUBO QBEB NVLPTB MBNCVOH UJLVT TFCFTBS
��
��� CFSEBTBSLBO VKJ CJPBEIFTJG in vitro

EBO���
��� CFSEBTBSLBO VKJ wash off.
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%"'5"3 "$6"/

$PSXJO &+� ����� Buku saku patofisiologi

	#SBIN 6� 1FOEJU
 1FOFSKFNBI
�
&($� +BLBSUB�

#BOEZPQBEIZBZ 6
�FU BM��������(BTUSPQSP�

UFDUJWF��FGGFDU PG /FFN��	Azadirachta

indica
 CBSL FYUSBDU� 1PTTJCMF JOWPMWF�
NFOU PG )�,� "51BTF JOIJCJUJPO BOE
TDBWFOHJOH PG IZESPYZM� SBEJDBM� Life

Sci., ��	��
������������

3BGBUVMMBI� 4
� FU BM�� ����� &WBMVBUJPO PG
UVSNFSJD (Curcuma longa) GPS HBTUSJD
BOE EVPEFOBM BOUJVMDFS� � BDUJWJUZ� � JO
SBUT� Journal of Ethnopharmacology,

����������

#BOEZPQBEIZBZ 6
 et al. ����� $MJOJ�

DBM TUVEJFT PO UIF FGGFDU PG /FFN
(Azadirachta indica) CBSL FYUSBDU PO
HBTUSJD TFDSFUJPO BOE� HBTUSPEVPEFOBM
VMDFS� Life Sci�
 ��	��
������������

1SVDLTVOBOE $
 FU BM� ����� 1IBTF ** DMJOJ�
DBM USJBM PO FGGFDU PG UIF MPOH UVSNFSJD
	Curcuma longa -JOO
 PO IFBMJOH PG
QFQUJD VMDFS� Southeast Asian J. Trop.

Med. Public Health
 ��	�
����������

4BQVUSJ '$
 .VO�JN "
 4BSJ 41� �����

"LUJWJUBT HBTUSPQSPUFLUJG LPNCJOBTJ
FLTUSBL SJNQBOH LVOZJU 	Curcuma

domestica -JOO
 EBO LVMJU CBUBOH
NJNCB 	Azadirachta indica A. Juss
�
+VSOBM #BIBO "MBN *OEPOFTJB
 �	�
�
������

$IPXEBSZ��,13
 3BP :4�������� %FTJHO
BOE in vitro BOE in vivo FWBMVBUJPO
PG NVDPBEIFTJWF� NJDSPDBQTVMFT PG
HMJQJ[JEF GPS PSBM�DPOUSPMMFE SFMFBTF��B
UFDIOJDBM OPUF� AAPS PharmSciTech,

�	�
������

.BKJUIJZB 3+
 FU BM� ����� Enhancement of

mucoadhesion by blending anionic,

cationic, & nonionic polymers� +BOVBSJ
��
������

(BUUBOJ 4(
 4BWBMJZB 1+
 #FMHBNXBS 74�

����� 'MPBUJOH NVDPBEIFTJWF CFBET
PG DMBSJUISPNZDJO GPS UIF USFBUNFOU PG
Helicobacter pylori JOGFDUJPO� Chem.

Pharm. Bull., ��	�
����������

+VOHJOHFS )&
 7FSIPFG +$
 5IBOPV .�

����� Drug delivery: mucoadhesive

hydrogels. Dalam James Swarbrick

(Ed.). Encyclopedia of pharmaceutical

technology 	�SE FE�
 7PM� �
� *OGPSNB
)FBMUIDBSF�64"� /FX :PSL�


