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0HODQRPD�6NLQ�,PDJH�6HJPHQWDWLRQ�8VLQJ�
.�0HDQV��DQG�7KUHVKROGLQJ�7HFKQLTXHV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
$EVWUDFW���$IWHU�SUHSURFHVVLQJ�PHODQRPD�VNLQ�LPDJH��ZH�DUH�LQWHUHVWHG�LQ�ILQGLQJ�UHJLRQ�RI�LQWHUHVW��52,���ZH�
FDQ�ILQG�UHJLRQ�RILQWHUHVW�DIWHU�VHJPHQWLQJ�LPDJH��)RU�VHJPHQWDWLRQ�SXUSRVH�QXPHURXV�WHFKQLTXHV�DUH�DYDLODEOH��
%XW�DOO�WHFKQLTXHV�DUH�QRW�VXLWDEOH�IRU�HDFK�PRGDOLW\��:H�KDYH�WHVWHG�RXU�PRGDOLW\�ZLWK�N�PHDQ�DQG�WKUHVKROGLQJ�
WHFKQLTXHV�� )RU� VWXG\� SXUSRVH� ZH� FRQVLGHUHG� PHODQRPD� VNLQ� LPDJHV� IRU� HDFK� WHFKQLTXH� DQG� VWXG\� WKHLU�
SHUIRUPDQFH�EDVHG�RQ�YDULRXV�SHUIRUPDQFH�PDWULFHV��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��
����,QWURGXFWLRQ��

$IWHU�SUHSURFHVVLQJ�RI�LPDJHV�DQG�EHIRUH�H[WUDFWLQJ�
IHDWXUHV� RI� � LPDJH� LW� LV� QHFHVVDU\� WR� ILQG� DUHD� RI�
LQWHUHVW���$QG�ZH�FDQ�ILQG�DUHD�RI�LQWHUHVW�RQO\�DIWHU�
GRLQJ� SURSHU� VHJPHQWDWLRQ� RI� LPDJH�� 7KHUH� DUH�
QXPHURXV� WHFKQLTXHV� IRU� VHJPHQWDWLRQV��
6HJPHQWDWLRQV� XVHG� LQ� PDQ\� DSSOLFDWLRQ� DUHDV�
LQFOXGLQJ� PHGLFDO�� GHVLJQLQJ�� PRGHOLQJ� HWF�� LQ�
PHGLFDO� LPDJH� VHJPHQWDWLRQ� PRVWO\� N�PHDQ� DQG�
WKUHVKROGLQJ� WHFKQLTXHV�DUH�XVHG��$OVR�IRXQG�IURP�
PDQ\� UHVHDUFK� SDSHUV� WKDW� WKHVH� WZR� PHWKRGV� RI�
VHJPHQWDWLRQV�DUH�FRQVLGHUV�LQ�PRVW�UHVHDUFK�SDSHUV��
,Q�WKLV�SDSHU�ZH�FRQVLGHUHG�WKHVH�WZR�WHFKQLTXHV�IRU�
VHJPHQWDWLRQ� N�PHDQ� DQG� WKUHVKROGLQJ��$QG� VWXG\�
WKHLU� SHUIRUPDQFH� EDVHG� RQ� YDULRXV� SHUIRUPDQFH�
PDWUL[� LQFOXGH�,R8��'LFH�&RHIILFLHQW�� I��VFRUH�DQG�
SL[HO�DFFXUDF\��

����/LWHUDWXUH�5HYLHZ���

<XKHQJ�� FRQVLGHU� N�PHDQ� WHFKQLTXH� IRU�
VHJPHQWDWLRQ� DQG� ILQG� EHWWHU� UHVXOW�6RQJ� <XKHQJ��
�����6XODLPDQ� GLVFXVVHG� YDULRXV� WHFKQLTXHV� RI�
VHJPHQWDWLRQ�DQG�IRXQG�WKUHVKROGLQJ�EHWWHU�UHVXOW�DV�
FRPSDUH�WR�RWKHU�PHWKRGV�KH�FRQVLGHUHG���6XODLPDQ�

6�1��������=KRX�WU\�WR�FRQVLGHUHG�YDULRXV�WHFKQLFV�
DQG� SHUIRUPDQFH� PDWULFHV� IRU� FRPSDULQJ� YDULRXV�
VHJPHQWDWLRQ�WHFKQLFV���+��=KRX�������&HOHEL�VWXG\�
YDULRXV� WHFKQLTXHV� RI� VHJPHQWDWLRQV� DQG� IRXQG�
WKUHVKROGLQJ� EHWWHU� DPRQJ� RWKHUV�� �0�� (�� &HOHEL��
����������=KRX��FRQVLGHUHG�SHUIRUPDQFH�SDUDPHWHU�
DQG�IRFXV�RQ�SHUIRUPDQFH�PHWULFV�I��VFRUH���+��=KRX�
*��6����������<XDQ�ZRUNHG�RQ�VHJPHQWDWLRQ�WHFKQLFV�
DQG�FRQFOXGH�WKDW�N�PHDQ�VHJPHQWDWLRQ�WHFKQLTXH�LV�
EHWWHU�DPRQJ�DOO�RWKHU�WHFKQLTXHV���;��<XDQ��������

����0HWKRGRORJ\���

)RU�RXU�H[SHULPHQW�ZH�FRQVLGHU�GDWDEDVH�SURYLGHG�
E\� ,6,&�FKDOOHQJLQJ�GDWD� EDVH�������7KLV� GDWD� VHW�
SURYLGHG� DERXW� ����� LPDJHV�� 7KLV� GDWD� VHW� DOVR�
SURYLGHV�JURXQG�WUXWK�RI�VHJPHQWDWLRQ��
� 6WHSV���
�� �&RQVLGHUHG� LPDJHV� SURYLGHG� E\� ,6,&�

&KDOOHQJLQJ�GDWD�VHW�������
�� 6HJPHQW� HDFK� LPDJH� E\� N�0HDQ� DQG�

WKUHVKROGLQJ��
�� $UUDQJH� WKHP� LQ� WDEXODU�PDQQHU� DV� RULJLQDO�

LPDJH�� VHJPHQWHG� LPDJH� XVLQJ� N�PHDQ� DQG�
WKUHVKROGLQJ�ZLWK�WKHLU�UHODWLYH�PDVN��

0U��6XQLO�'KRQGX�0RQH�
$VVLVWDQW�3URIHVVRU�

�6FLHQFH�
&ROOHJH��6KLUSXU��'LVW���'KXOH�

VXQLO�G�PRQH�UHVHDUFK#JPDLO�FRP

3URI��'U��%��+��%DUKDWH�
3URIHVVRU�DQG�9LFH�3ULQFLSDO�

&RPPHUFH�&ROOHJH��%KXVDZDO��'LVW�� �-DOJDRQ�
EKEUDPD���#JPDLO�FRP
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Chapter 14 
Polymer-Based Nanoplatforms 
for Targeting Breast Cancer 

14.1 Introduction 

Rahul Shankar Tade, Pravin Onkar Patil, Sopan Namdev Nangare, 
Ashwini Ghanshyam Patil, Mahesh Prabhakar More, 
Prashant Krishnarao Deshmuk, Zamir Gaffar Khan, Abhieet Pandey, 
Sai Boddu, Dilip R. Patil, Srinivas Mutalik, Arun M. Patil, Sharad Wakode, 
and Sanjaykumar Baburao Bari 

R. S. Tade · P. 0. Patil () S. N. Nangare Z. G. Khan·S. B. Bari 

Breast cancer remains the utmost feared disease among women with the highest 
mortality rate. It impacts about 2.1 million lives each year (DeSantis et al. 2019). 
Researchers specul ate that soon breast cancer will be the major disease of concern 
in the health care system. Clinicians describe or classify by staging or grading sys 
tems. The systematic classification helps to find suitable or available treatment 
options along with the forecasting of treatment strategies (Harwansh and Deshmukh 
2020; Tade and Patil 2020). The molecular as well as histological indications 
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3DWLHQW�&KLHI�&RPSODLQWV�.H\WHUP�([WUDFWLRQ�
XVLQJ�7H[W�3UH�SURFHVVLQJ�7HFKQLTXHV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
$EVWUDFW 6LJQLILFDQW�LPSURYHPHQWV�LQ�QDWXUDO�ODQJXDJH�SURFHVVLQJ�WHFKQRORJLHV�KDYH�EHHQ�PDGH�RYHU�WKH�SDVW�
GHFDGH��7KH�VWXG\�LV�FXUUHQWO\�EHLQJ�FRQGXFWHG�WR�H[WUDFW�UHOHYDQW�NH\WHUPV�IURP�WKH�SDWLHQW�FKLHI�FRPSODLQWV�LQ�
0DUDWKL��:H�REWDLQHG�RXU�GDWD� IURP�D� VROLWDU\�� QRQSURILW�� SULYDWH�KRVSLWDOV� IURP� UXUDO� DUHD�RI� ,QGLD
V�1RUWK�
0DKDUDVKWUD�5HJLRQ��'DWD�ZLWK�UHVSHFW�WR������SDWLHQW�YLVLWV��EHWZHHQ�WKH�\HDUV�RI������DQG������LV�FROOHFWHG�
IURP�WKH�KRVSLWDOV�7KH�HIIRUWV�UHVXOWHG�LQ�D�FROOHFWLRQ�RI��WRWDO�������WH[W�IUHH�FKLHI�FRPSODLQWV��7KLV�DUWLFOH�SUHVHQWV�
WKH� VWXG\� WKDW� IRFXVHV� RQ� WKH� WH[W� SUH�SURFHVVLQJ� WHFKQLTXHV� GHYHORSHG� � LQ� HIIHFWLYH�PDQQHU� IRU� H[WUDFWLRQ� RI�
UHOHYDQW�NH\WHUPV� IURP� WKH�SKUDVHV�DFFRUGLQJ� LQ� WKH�PDLQ�FRPSODLQWV�RI� WKH�SDWLHQWV�7KLV�DUWLFOH�SUHVHQWV� WKH�
PHWKRGRORJ\�DQG�WKH�UHVXOWV�UHJDUGLQJ�WKLV�H[SHULPHQWDO�ZRUNV��

.H\ZRUGV� �1/3�WHFKQLTXHV��([WUDFWLRQ���0DUDWKL���3UH�SURFHVVLQJ��NH\WHUPV�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,1752'8&7,21

7H[W�SUH�SURFHVVLQJ� LV�DQ�HVVHQWLDO�DQG� IXQGDPHQWDO�
VWDJH� LQ� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ� EHIRUH�
GHYHORSLQJ�DQ\�PRGHO��,Q�RUGHU�WR�FOHDU�XS�DPELJXLW\�
DQG� LQFRQVLVWHQFLHV� IURP�D� UDZ� WH[W�FRUSXV� WKDW� KDV�
EHHQ� JDWKHUHG� IURP� RQH� RU� PRUH� VRXUFHV�� SUH�
SURFHVVLQJ�LV�UHTXLUHG�>�@��,Q�RUGHU�WR�DFFHVV�SUHFLVH�
DQG� GHSHQGDEOH� GDWD�� D� XVHU� PXVW� GHYLVH� WKH� PRVW�
HIIHFWLYH� WHFKQLTXH� DYDLODEOH�� (YHQ� DIWHU� FOHDQLQJ��
PRUH�WH[W�SUH�SURFHVVLQJ�LV�UHTXLUHG�WR�UHDUUDQJH�WKH�
GDWD� VR� WKDW� LW�PD\�EH� LPPHGLDWHO\� HQWHUHG� LQWR� WKH�
PRGHO��,I�WH[W�SUH�SURFHVVLQJ�LV�QRW�GRQH�SURSHUO\��WKH�
GDWD�ZLOO�EH�DV�XVHIXO�DV�XVHOHVV��DQG�WKH�1/3�PRGHO�
SURGXFHG�ZLOO�RQO\�EH�DV�EDG�DV�XVHOHVV��0DQ\�ZHOO�
NQRZQ�ODQJXDJHV�KDYH�EHHQ�WKH�VXEMHFW�RI�UHVHDUFK�LQ�
WKH� ILHOG� RI� WH[W� SURFHVVLQJ�� +RZHYHU�� UHJLRQDO�
ODQJXDJH�WH[W�LV�QRZ�YHU\�QHFHVVDU\��,Q�0DKDUDVKWUD��
ZKHUH� WKH� 0DUDWKL� ODQJXDJH� LV� VRPHZKDW� OHVV�
IRFXVHG�� WKLV� KDV� EHHQ� WDNHQ� LQWR� DFFRXQW� ZKHQ�

DQDO\]LQJ�WKH�ZRUN�IRU�UHJLRQDO�ODQJXDJHV�7KLV�VWXG\�
ZDV� FUHDWHG� WR� H[WUDFW� SHUWLQHQW� NH\SKUDVHV� IURP�
SKUDVHV� LQ� DFFRUGDQFH� ZLWK� WKH� SDWLHQWV
� PDLQ�
FRQFHUQV� DQG� LW� UHOLHV� RQ� WH[W� SUH�SURFHVVLQJ�
DSSURDFKHV�� 7KH� DUWLFOH� WKDW� IROORZV� FRYHUV� WKH�
PHWKRGRORJ\��ILQGLQJV��DQG�OLWHUDWXUH�UHYLHZ��

/LWHUDWXUH�6XUYH\�
6�3��3DUDPHVK�>�@�DVVHUWV�WKDW�WKH�GHVFULSWLRQ�GDWD�IRU�
,7�WLFNHWV�QHHGV�WR�EH�FOHDQHG�XS�LQ�RUGHU�WR�LPSURYH�
RXWFRPHV�� 7R� RPLW� WHUPV� IURP� WKH� WH[W�� WKH� DXWKRU�
XVHG�326�WDJJLQJ��VWHPPLQJ��DQG�WKH�OLVW�RI�FRPPRQ�
(QJOLVK�VWRSZRUGV��3RUWHU
V�VWHPPHU�KDV�UHGXFHG�WKH�
ZRUG�WR�LWV�PRVW�EDVLF�IRUP��3KRQH�QXPEHUV�DQG�HPDLO�
DGGUHVVHV� DUH� DOVR� UHPRYHG� IURP� WKH� GDWDVHW� XVLQJ�
SDWWHUQ� PDWFKLQJ� UHJH[� PHWKRGV� WR� SURGXFH� EHWWHU�
UHVXOWV�6KUHHGKDUD�.�6��HOLPLQDWHG�QRLV\�GDWD�LQ�RUGHU�
WR��(IIHFWLYH�WH[W�SUHSDUDWLRQ�KDV�EHHQ�HPSKDVL]HG�E\�
>�@��6WRSZRUGV�DUH�UHPRYHG�WRJHWKHU�ZLWK�GDWH��WLPH��
DQG�QXPHULF�GDWD�XVLQJ�UHJXODU�H[SUHVVLRQV��ZKLFK�DUH�

%KDQXGDV�6XUHVK�3DQFKEKDL��
'HSDUWPHQW�RI�FRPSXWHU�VFLHQFH��5�&�3DWHO�$UWV�

&RPPHUFH�DQG�6FLHQFH�&ROOHJH��
6KLUSXU�0DKDUDVKWUD�,QGLD�
�ŚĂƌĂƚ͘ƉĂŶĐŚďŚĂŝΛŐŵĂŝů͘ĐŽŵ

'U�9DUVKD�0DNDUDQG�3DWKDN��

,QVWLWXWH�RI�0DQDJHPHQW�DQG�5HVHDUFK��
-DOJDRQ�0DKDUDVKWUD�,QGLD�
sĂƌƐŚĂ͘ƉĂƚŚĂŬΛŝŵƌ͘ĂĐ͘ŝŶ
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