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Abstract

We develop a strategy of supramolecular polymehientotherapy based on a new kind of
water-soluble polymer that bears cucurbit[7]uriB(T]) in the main-chain. To this end, we
synthesized a bis-alkynyl functionalized CB[7] apdlymerized it witha,0-diazide-PEG
through click reaction to form the desired CB[7}sbd main-chain polymer (poly-CB[7]).
Anticancer drug, oxaliplatin, could be encapsulated the cavity of poly-CB[7] to form a
supramolecular polymeric complex, which displayed Icytotoxicity to normal cells. In
addition, the cytotoxicity of the oxaliplatin wascovered when the complex met cancer cells
that could overexpress spermine, e.g. colorectataracell, through competitive replacement
of oxaliplatin from CB[7] cavity by spermine. Intestingly, the cytotoxicity of the
supramolecular polymeric complex to cancer cellshigher than oxaliplatin itself. The

enhanced cytotoxicity should result from a combiregfiect by combining the release of



oxaliplatin from the supramolecular polymeric coewland decrease of spermine in the
micro-environment of the cancer cells, as sperngmeeded for cell growth and proliferation.
One more advantage of the supramolecular polymeoimplex is its long circulation
performancein vivo compared with the supramolecular complex betwealigatin and
CBJ7]. Therefore, this line of research may opew herizons for supramolecular polymeric

chemotherapy.
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1. Introduction

Chemotherapy is among one of the most importaniceli ways for cancer treatment [1].
Many kinds of chemical drugs have been developedcli@motherapy, such as paclitaxel
[2,3], camptothecin [4,5], doxorubicin [6], and fam-based drugs [7,8]. Although it has
gained significant clinic success, these drugs fase problems including limited selectivity,
bioavailability, poor solubility and severe siddeets [9]. To address on the problems, a lot
of drug delivery systems including micelles, lippss and nano-carriers have been
developed, which are greatly helpful in dealingwitiose problems [10-24]. To date, some of
such drug delivery systems have been approved, ascboxil [25], Abraxane [26] and
Genexol-PM [27].

In addition to non-specific interaction, specifiomcovalent interactions with stronger
binding affinity including host-guest interactioneme considered for drug delivery with
promising capability such as enhanced drug stghilitd decreased toxicity [28-30]. In our
previous work, we have introduced a new concepupframolecular chemotherapy, which is

aimed to employ supramolecular approach for nog detreasing the cytotoxicity of clinical



anticancer drugs to normal cells but also improvhngjr cytotoxicity to cancer cells [31-33].
In detail, the cytotoxicity of anticancer drugs daas decreased through the encapsulation of
the drugs in host molecules, such as cucurbit[l7/{@B[7]) and carboxylated pillar[6]arene.
The anticancer drugs can also be selectively retedsr killing cancer cells through
competitive replacement of overexpressed tumor &i&ar, spermine [34,35]. Through the
combined effect of the recovery of cytotoxicity arugs through competitive replacement of
drugs by spermine and the consumption of sperntiveecytotoxicity of anticancer drugs to
cancer cells is enhanced [28-30]. This supramadeaiiemotherapy strategy works well with
cancer cells which can overexpress spermine, ssckoborectal and lung cancer cells.
Although supramolecular chemotherapy has its adgendf low cytotoxicity to normal cells
and high cytotoxicity to cancer cells, other parfance of therapeutic agents, for example
circulation performance, need to be improved.

Inspired by the concept of polymer therapeuticseati by Ringsdorf [36-38], we
attempted to combine the advantage of supramoleccifemotherapy and polymer
therapeutics through marrying supramolecular reitiognunits with polymeric structures,
and therefore develop a new strategy of supramialepolymeric chemotherapy. PEGylation
is a widely accepted method to enhance the bicahiify of drugs [39,40]. Through
PEGylation, the apparent molecular weight of dringseases, which results in the decrease
of kidney excretion of the drugs. Moreover, th@wsty hydrophilicity of PEG chains helps the
drug avoid fast recognition by the immune systent r@duces clearance of drugs from the
body. Hence we assume that such a combination wbaldhelpful in maintaining the
advantage of supramolecular chemotherapy as weéthgioving circulation performance of
the anticancer drugs.

As shown in Scheme 1, we designed a main-chaimpelypoly-CB[7], that bear CB[7]
and PEG motifs, and employed the polymer as drugecdor supramolecular polymeric
chemotherapy. CB[7] is recognition site for drugdapiomarker which is essential for
supramolecular chemotherapy [31,32]. PEG chain wadbe polymer with long circulation
ability and good solubility [39,40]. As a proof obncept, oxaliplatin, a clinical anticancer
drug [7], was encapsulated into the cavity of CB[¥YJpoly-CB[7], and the cytotoxicity of

oxaliplatin to normal cells could be significantiecreased in this way. When poly-CBJ[7]



bearing oxaliplatin met cancer cells which can express spermine, such as colorectal
cancer cells [34,35], oxaliplatin could be releasedm poly-CB[7] by competitive
replacement of spermine, leading to recovery ofdytetoxicity of oxaliplatin. Combining
the supramolecular chemotherapy with PEGylation,isit anticipated that decreased
cytotoxicity to normal cells, increased cytotoxjctb cancer cells and enhanced circulation
performancein vivo of the oxaliplatin would be realized simultanegusbpening a new

horizon for supramolecular polymeric chemotherapy.

2. Materials and methods

2.1. Materials

Propargyl bromideammonium persulphate anmgw-diazide polyethylene glycol (M=
2000) were purchased from J&K Scientific. Spermivees obtained from TCI. Oxaliplatin
was purchased from Meilunbio. CHP 20P resin waainbtl for Mitsubishi Chemical. All of
the chemicals were used as received without furgweification. Cucurbit[7]uril (CBJ[7])
[41,42], tris[1-(3-hyroxypropyl)-#H-1,2,3-triazol-4-ylimethanol- CuCl (THPTM-CuCl) [43]
and 3,3'-(Octane-1,8-diylpis-(1-ethyl-imidazolium) bromide (§pim) [44] were synthesized
according to the procedures in literatures.
2.2. General characterizations

NMR spectra were recorded on a JOEL ECS-400 spretay in deuterium oxide at 298
K. For '"H NMR, the solvent peak of HOD at 4.79 ppm was uaedhe internal standard.
HR-MS was measured on a Thermo LTQ mass spectrontedthermal titration calorimetry
(ITC) experiments were performed on a Microcal M&-lapparatus at 298 K. Molecular
weight of poly-CB[7] was tested through gel perrimatchromatography coupled with
multi-angle laser scattering (GPC-MALLS). In detdiie experiment was performed on an
Agilent 1260 infinity liquid chromatography systemoupled with Wyatt multi-angle light
scattering detector (DAWN HELEQOS-II) and differaitrefraction detector (Optilab rEX),
with 50 mM NaNQ aqueous solution as eluent. UV-vis spectra warerded on a HITACHI
U-3010 spectrometer. For competitive replacementoxdliplatin from poly-CB[7] by
spermine, 100 mM spermine was employed to titrd2eiM oxaliplatin/poly-CB[7] complex.

The content of platinum in samples was tested Berain Eimer SCIEX ELAN DRC-e ICP



mass spectrometer.
2.3. Sample synthesis

General procedures for the synthesis of poly-CB[é]shown in Scheme 2.
2.3.1. Synthesis of bis-hydroxyl-CB[7] [CB[7](O#)

The synthesis procedure of CB[7](QH)as modified from a reported procedure of
CB[7]OH [45]. In detail, CB[7] (5.0 g, 4.3 mmol) dnCbim (2.0 g, 4.3 mmol) were
dissolved in 300 mL deionized water. The solutiaaswlegassed with nitrogen and heated to
70 °C. Then (NB),S05 (2.28 g, 10 mmol) was added and the solution veseldl to 85 °C
for 5 h. Afterward, the solution was concentrated3®@ mL, and CB[7](OH)was isolated
through liquid chromatography with column packedh@CHP-20P macroporous resin. The
compositions of eluent were monitored by employiHB-MS. CB[7] was eluted first,
followed by CB[7]OH, and finally CB[7](OH) The CB[7](OH) fractions were collected and
concentrated until the solution looked viscous. MHEB[7](OH), was precipitated with
methanol as white solid in the form of host-guestplex with Gbim (1.2 g, yield is 17%).
Detailed characterization of CB[7](O}¥ available in supplementary data.

2.3.2. Synthesis of bis-alkynyl-CB[7] [CB[7](O4)

The synthesis procedure of CB[7](QANas modified from a reported procedure of
CBJ[7]OA [46]. In detail, CB[7](OH)- Gbim (1.2 g, 0.74 mmol) was dispersed in 10 mL
anhydrous DMF, then 40 mL anhydrous DMSO was sloafided and the solid was
suspended under stirring. NaH (0.32 g, 8.0 mmd¥ 60 mineral oil) was added, and the
suspension was stirred for 2 h under nitrogen gihmere. Then the suspension was cooled
down to 0 °C, and propargyl bromide (1.8 g, 12 mr86Ps toluene solution) was added. The
temperature of the solution was slowly recoveredotum temperature and the reaction was
performed for 6 h. Afterward, the solution was jgpéated with methanol, and the precipitate
was washed with methanol twice and dried under wacto obtain raw CB[7](OA)as gray
solid (1.1 g). Detailed characterization of CB[7X)R is available in supplementary data.
2.3.3. Synthesis of poly-CBJ[7]

Raw CBJ[7](OA) (1.0 g) was dissolved in 10 mL,@ with the support of 0.4 gg@im.
Insoluble fraction was removed through centrifugiatiThena,o-diazide PEG was added

gradually. The ratio of CB[7](OA)and o,0-diazide PEG was monitored by employitig



NMR to guarantee 1:1 molar ratio of the two monandhen THPTM- CuCl (5.0 mg, 0.01
mmol) was added as catalyst, and the reaction weaformed at 55 °C under nitrogen
atmosphere for 24 h. The polymer solution waslyiialyzed against deionized water for 24
h to remove excessglm and other soluble impurities. Then the polymsefution was
dialyzed against 1 g/L CB[7] solution for 24 h snrove the complexedgkim in the CB[7]
cavity of poly-CB[7], and this process was repedtgd times. Finally, the polymer solution
was dialyzed against deionized water again for 86 ¢btain poly-CB[7]. The concentration
of the solution was determined through internahdsad method with trimethyl adamantyl
ammonium iodide by usintH NMR. Detailed characterization of poly-CB[7] isadable in
supplementary data.
2.4. Céll culture and cytotoxicity deter mination

The colorectal cancer cell line HCT116 and the mtal normal cell line NCM460
were purchased from American Type Culture CollectiaTCC, Rockeville, MD). The cells
were cultured in Roswell Park Memorial InstitutedQ RPMI1640) containing 10% fetal bovine
serum, 1% penicillin-streptomycin (penicillin 100/mL and streptomycin 10Qg/mL) in a
humidified incubator at 37 °C with 5% G@®umidified atmospherdn viability assays, the
cells were seeded in 96-well plates at 3000 cadlswell until the cells reached 60-70%
confluency. Then the corresponding drugs were adaedthe cells were kept incubating for
24 h. After incubation, the cells were washed veitifture media, and cell proliferation was
measured using the cell counting kit-8 (CCK-8, Dd¢ Laboratories Kumamoto, Japan).
Absorbance of the bio-reduced soluble formazan ymbeas measured at 450 nm using a
Versamax microplate reader. Results were quanttfiechanually subtracting the blank value
from each value then normalizing against the contrtues.
2.5. Animal experiments

Male BALB/c nude mice and male KM mice (4-6 weekd)avere purchased from and
taken care by Beijing Vital River Laboratory Aniniéchnology Co., Ltd. (Beijing, China).
The mice were kept under specific pathogen-freeditionms with standard and sterilized
water and food. And they received care in compkandth the guidelines outlined in the
Guide for the Care and Use of Laboratory Animals.

2.6. Plasma clear ance of oxaliplatin



Seventy-two male KM mice (6 weeks old) were rangjodivided into three groups
including oxaliplatin/poly-CBJ[7] group, oxaliplatif€B[7] group and oxaliplatin group. Each
group contained 24 mice. The corresponding drugs Wn¢ravenously injected with dose of 5
mg oxaliplatin per kg of mouse body weight. Blo@anples were collected at predetermined
time points (0.25, 0.5, 1, 2, 4, 8, 12 and 24 bipfithe retro-orbital plexus of the mouse eye.
The blood samples were then placed in heparinizkdst and centrifuged to obtain plasma.
The plasma samples were digested with Hd@d HCIQ, and the content of platinum was
determined by employing ICP-MS.

2.7. Tumor xenograft models

The HCT116 xenograft tumor models were generatelyppdermic injection of 1x£0
cells (0.2 mL suspension) in BALB/c nude mice (4ewenld). The tumor volume was
calculated with (tumor length) x (tumor widtd. The tumor volumes reached around 100
mm® after 13 days of post-tumor inoculation, which weady for tumor inhibition study.

2.8. Tumor inhibition study

Forty HCT116 xenograft mice was divided into founwgps including control group,
oxaliplatin/poly-CB[7] group, oxaliplatin/CB[7] gup and oxaliplatin group. Each group
contained 10 mice. The corresponding drugs weravahously injected with dose of 5 mg
oxaliplatin per kg of mouse body weight. The miezaived injection for six times on
Monday, Wednesday and Friday during two weeks. mgutihese days, the tumor volume and
body weight of all mice were also monitored.

2.9. Tissue distribution study

Tissue distribution study of platinum is compos#dtwo parts. To characterize the
distribution in heart, liver, spleen, lung and legntwelve male KM mice (6 weeks old) were
randomly divided into three groups including oxkitm/poly-CB[7] group, oxaliplatin/CB[7]
group and oxaliplatin group, respectively. Eachugraontained 4 mice. The corresponding
drugs were intravenously injected with dose of 5axagliplatin per kg of mouse body weight.
After 24 h, the mice were executed and the orgaeeeveollected. To characterize the
distribution in tumor tissue, twelve HCT116 xendgmice were divided into four groups
including oxaliplatin/poly-CB[7] group, oxaliplatt&B[7] group and oxaliplatin group. Each

group contained 4 mice. The corresponding drug® weravenously injected with dose of 5



mg oxaliplatin per kg of mouse body weight. Aftet B, the mice were executed and the
tumors were collected. The samples were digestddiNO; and HCIQ, and the content of

platinum was determined by employing ICP-MS.

3. Results and discussion

3.1. Poly-CB[7] and its host-guest inter action with oxaliplatin

To realize supramolecular polymeric chemotherapiy-€B[7] needs to be synthesized
which bear CB[7] motif for supramolecular chemotmr and PEG motif for enhancing
circulation performance. In order to introduce CBto the polymers, functionalization of
CBJ7] becomes inevitable. Hydroxyl group was fiysthtroduced on the periphery of CBJ[7]
through oxidation of CB[7] with persulfate [45,4®urther etherification of bis-hydroxyl
CBJ7] with propargyl bromide yielded bis-alkynyl €B [46], which was then polymerized
with a,0-diazide polyethylene glycol through click reactitinform the desired poly-CBJ[7]
(see supplementary data). The number-average niateoueight of poly-CB[7] was
determined to be6.4 x10 g/mol by employing GPC-MALLS, namely there are @B[7]
units in one polymer chain in average.

We wondered if poly-CB[7] could be used to compleih oxaliplatin. NMR and ITC
were employed to characterize the host-guest ictierabetween poly-CB[7] and oxaliplatin.
As shown in Fig. 1a, the proton signals ascribedxaliplatin demonstrated up-field shift
when mixing oxaliplatin with poly-CBJ[7], indicatinthat oxaliplatin was encapsulated in the
cavity of CB[7] moiety of poly-CB[7]. ITC was usetb further support the host-guest
interaction between poly-CB[7] and oxaliplatin. 8sown in Fig. 1b, there was an abrupt
transition which appeared at the molar ratio of Indlicating that oxaliplatin was complexed
with CB[7] of poly-CB[7] in 1:1 binding mode. Thération curve was also fitted with one
set of sites model, and the binding constant betweliplatin and CB[7] moiety was
determined to be 1.8 x 10M™. Based on the strong specific binding of oxaliplab
poly-CBJ[7], the encapsulation efficiency was appmmately 99% under the administration
condition, and the loading efficiency of oxalipfaty poly-CB[7] was 12.1 w/w%. The high
binding constant would also helpful in preventingerpature release of oxaliplatin. For

example, the concentration of oxaliplatin and CRBIdit in blood was roughly 100M within



the dose of 5 mg oxaliplatin per kg of mouse bodsight, suggesting that over 90%
oxaliplatin stayed bounded in blood with an ideadizstimation.

3.2. Decreased cytotoxicity to colorectal normal cells and increased cytotoxicity to
colorectal cancer cells of oxaliplatin by complexation with poly-CBJ[7]

Considering that oxaliplatin can be used for caltakcancer treatment [7], we chose
colorectal normal cell (NCM460 cell line) and caotal cancer cell (HCT116 cell line) to
test the cytotoxicity of oxaliplatinn vitro before and after host-guest complexation. As
shown in Fig. 2a, poly-CB[7] itself demonstratedmabt no cytotoxicity under the
experimental conditions, which is essential forajpplication as drug carrier. For oxaliplatin,
as expected, it displayed strong cytotoxicity ttooectal normal cell. Under the condition of
100 uM oxaliplatin, about 81% cells were killed. Intetingly, after complexation with
poly-CBJ[7], the cytotoxicity of oxaliplatin decreas significantly. Under the same condition,
only about 8% cells were killed. Further increasécubation time of oxaliplatin/poly-CBJ[7]
complex led to decrease in cell viability (see Filp). However, even extending the
incubation time to 72 h, 72% cells still survivaithese results indicate that poly-CB[7] can
effectively decrease the cytotoxicity of oxaliptato normal cells, which may be helpful in
increasing the safety and decreasing the sidetsftdé@xaliplatin.

In case of colorectal cancer cell, as shown in Bg poly-CB[7] itself demonstrated
negligible anticancer activity. As expected, oxalijm could kill the cancer cells. With 100
uM oxaliplatin, 75% cancer cells were killed. We faou interestingly that
oxaliplatin/poly-CBJ[7] complex demonstrated evewgher cytotoxicity to cancer cells than
oxaliplatin itself. Under the same condition, 85%ncer cells were killed. It is known that
colorectal cancer cell can overexpress spermine3$34 Spermine might competitively
replace oxaliplatin from the host-guest complex @faliplatin/poly-CB[7], and the
cytotoxicity of oxaliplatin recovered. In additioas spermine benefits to cell growth and
proliferation [48], the consumption of spermineidgrcompetitive release of oxaliplatin may
also help in increasing the anticancer activityogéliplatin. Increase in incubation time of
oxaliplatin/poly-CB[7] complex led to further kilg of HCT116 cells (see Fig. 2d). When
incubation time increased to 72 h, 96% cancer ceise killed. Therefore, the increased

anticancer activity of oxaliplatin/poly-CB[7] is ttanalized by the selective release of



oxaliplatin from the host-guest complex and congimnp of the spermine in the
micro-environment of cancer cells.

3.3. Competitive replacement of oxaliplatin from oxaliplatin/poly-CB[7] complex by
spermine

To elucidate the mechanism behind the competiteglacement of oxaliplatin by
sperminejn vitro experiments were performed. The binding of speeminpoly-CB[7] was
firstly characterized by employintH NMR and ITC. As shown in Fig. 3a, after mixing
spermine with poly-CB[7], the proton signals asedbto butylene moiety of spermine
exhibited up-field shift and the proton signalsrdmed to propylene moiety demonstrated
down-field shift, indicating that butylene moiety spermine was encapsulated in the CB[7]
cavity of poly-CBJ[7]. Through ITC experiment (Figb), spermine also displayed 1:1 binding
mode with CB[7] moiety of poly-CB[7]. The bindingorstant between poly-CB[7] and
spermine was determined to be 4.9 X WD' in phosphate buffer solution with pH of 6.0.
Considering the similar binding affinity of oxalgiln and spermine to poly-CB[7], the release
proportion of oxaliplatin is determined by the centration of spermine.

UV-vis titration was employed to monitor the cortipee replacement of oxaliplatin
from its complex with poly-CB[7]. The host-guest ngolexation of poly-CB[7] and
oxaliplatin led to increase in absorbance of oXafip in the range of 245-280 nm. And
dissociation of the host-guest complex resultetthéndecrease of absorbance to original level.
Through titrating spermine into the solution of lipiatin/poly-CB[7] complex, decrease in
absorbance was observed, suggesting the dissociatib oxaliplatin  from the
oxaliplatin/poly-CB[7] complex (see supplementaata). We then selected the absorbance at
258 nm to calculate the release ratio of oxaliplatis shown in Fig. 4, 6 equivalent spermine
led to the release of around 50% oxaliplatin, aBeQuivalent spermine led to the release of
around 90% oxaliplatin from oxaliplatin/poly-CB[7The released amount of oxaliplatin was
also calculated based on the binding constantpesfrine and oxaliplatin to poly-CBJ[7]. The
calculated and measured curves fit well with eatherp which further support the
experimental results. Thus the competitive replasgmof oxaliplatin is concentration
dependent. In other words, more oxaliplatin candbeased from the host-guest complex with

increasing concentration of spermine.



3.4. Increased circulation performance of oxaliplatin by complexation with poly-CBJ[7]

Poly-CBJ[7] was expected to prolong the circulatperformance of oxaliplatin in blood
based on the PEG structure. To verify this assumpin vivo experiments were performed
through the intravenous injection of oxaliplatindamxaliplatin/poly-CB[7] complex on KM
mice. The blood platinum concentrations at variatk twere tested by employing ICP-MS.
As shown in Fig. 5, the mice that intravenously smistrated with oxaliplatin/poly-CB[7]
complex demonstrated significantly higher bloodiplan concentration than the oxaliplatin
group. The area under the curve (AUC) in blood xaliplatin/poly-CB[7] group was 60.5
ug/mL-h, which was 21.6-fold higher than oxaliplatin gpouTo exclude the possible
enhancement of CB[7] moiety to circulation perfonoa of oxaliplatin, oxaliplatin/CB[7]
group was also included in Fig. 5. Oxaliplatin/CBffoup exhibited AUC value of 1.29
ng/mL-h, which is similar to the level of oxaliplatin gno rather than oxaliplatin/poly-CBJ[7]
group. Therefore poly-CB[7] can sufficiently enhanthe circulation performance of
oxaliplatin because of the PEG structure of poly|-3B
3.5. In vivo antitumor bioactivity and side-effect evaluation of oxaliplatin before and
after complexation with poly-CBJ[7]

We assessed the xenograft tumor growth of HCT11otu with intravenous
administration of oxaliplatin, oxaliplatin/poly-CBJ and oxaliplatin/CB[7] to evaluate their
antitumor bioactivity and safety (see Fig. 6). Thiee were treated with an equivalent dose of
5 mg oxaliplatin per kg of body weight for six timéduring two weeks. The tumor volumes
were monitored during the therapeutic process. Itas wdemonstrated that
oxaliplatin/poly-CB[7] might inhibit the growth otumor with higher bioactivity than
oxaliplatin itself, but the enhancement was limitddhe reason may be attributed to that
whilst the PEG structure of poly-CB[7] enhanced tireulation performance of oxaliplatin,
the PEG structure also hinder the interaction atermalization of oxaliplatin to tumor tissue
[49]. The body weight of mice during the therapeytfocess was also monitored (Fig. 6b).
The relative body weight of oxaliplatin/poly-CB[dfoup was similar to the value of control
group, indicating that the side-effect of oxalipigholy-CB[7] is acceptable. Compared with
the lower relative body weight of oxaliplatin grqupis clearly shown that poly-CBJ[7] can

decrease the side-effect of oxaliplatin. Consideowraliplatin/CB[7] group displayed similar



relative body weight to oxaliplatin/poly-CB[7] grputhe enhancement in safety is probably
caused by the host-guest interaction between dathpand CB[7] moiety, which is in
agreement with the results in cell experiments. rdtoee, the advantage of
oxaliplatin/poly-CBJ[7] is its enhanced safety comgzhwith oxaliplatin.

3.6. In vivo tissue disgtribution of platinum by the administration of oxaliplatin,
oxaliplatin/poly-CB[7] and oxaliplatin/CB[7]

To elucidate the limited improvement on antitumdoalgtivity of oxaliplatin through the
complexation of poly-CB[7], we studied platinum tdisution in tissue after intravenous
injection of oxaliplatin, oxaliplatin/poly-CB[7] ahoxaliplatin/CB[7]. The mice were treated
with an equivalent dose of 5 mg oxaliplatin perdftdhody weight. They were executed after
24 h and the organs and tumors were collected igedted for further analyzation. As shown
in Fig. 7, host-guest complexation of oxaliplatip poly-CB[7] significantly changed the
distribution of oxaliplatin, whilst the complexatiocof oxaliplatin by CB[7] demonstrated
minor influence on the distribution of oxaliplatifhe complexation of oxaliplatin by
poly-CBJ7] increased the platinum distribution imelr and spleen, decreased the platinum
distribution in heart, lung and kidney, but did nsignificantly change the platinum
distribution in tumors. Considering the fact thae tplasma platinum concentration of
oxaliplatin/poly-CB[7] group was significantly high than oxaliplatin group, poly-CB[7]
might hinder the interaction and internalizatiorogéliplatin to tissue and cells. These results
also interpret the question that why the increasemlation performance of oxaliplatin did
not translate into better antitumor bioactivity.eTincreased circulation performance could be
offset by the decreased interaction and internatizaand the similar amount of oxaliplatin

in tumor leads to similar therapeutic performance.

4. Conclusions

In summary, we have developed a new strategy ofrasugecular polymeric
chemotherapy to enhance the circulation performasme safety of oxaliplatin by the
complexation between poly-CB[7] and oxaliplatin.wbrks with cancer cells which can
overexpress spermine, such as colorectal cander W& expect that more functions such as

targeting ability and responsiveness to tumor ngicuironment may be also introduced into



the polymeric systems through polymerization, whioey help in increasing the
accumulation of therapeutic agent in tumor. In &ddito oxaliplatin, poly-CB[7] could
encapsulate other kind of antitumor drugs for desirgy their cytotoxicity to normal cells and
increasing cytotoxicity to cancer cells. With arpagpriate choice of anticancer drugs which
can complex with poly-CBJ[7] in a lower binding afiy than spermine, the antitumor drugs
may release completely for enhancing the antituipmactivity. It is anticipated that this line

of research may open new horizons for supramolepalgmeric chemotherapy.
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line incubated for varied time, c) poly-CB[7], oxa&tin and oxaliplatin/poly-CB[7] complex
to HCT116 cell incubated for 24 h and d) oxalipigibly-CB[7] complex to HCT116 cell
incubated for varied time. The concentration iegiwith equivalent dose of oxaliplatiData

are presented as mean = SD with n = 5. **p < 0dXlcbmparing oxaliplatin/poly-CB[7]

group with oxaliplatin group by employing one-waN@VA.
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Fig. 4. Competitive replacement of oxaliplatin from ox#igin/poly-CB[7] complex with
varied ratio of spermine measured by employing litdtton and calculated based on the

binding constants of spermine and oxaliplatin tty{B[7].
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