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1. LipOSOI‘T\Ol Doxorubicin - to prevent LVD by . . . L them being released in a controlled way over a long period of time. The materials inside the capsules are known as
ensuring the blood does not reach the heart 2. Tre0t|n9 Anaemia - erythropmetln (EPO) the core (in our case, this would be the liquid liposomal doxorubicin and the protein solution of erythropoietin)

In order to tackle the reduction , while the outside coating is known as the wall or shell. This division ensures the core material is protected from the
ected of iﬂCVeQJ‘i‘ng @ environment outside the wall and the chemicals can be released slowly by diffusion through the wall.

Microencapsulated Liposomal Doxorubicin with Erythropoietin

We decided to use liposome as opposed to the BAI1 drug in order to prevent left- in the red blood cell count. we

E d f th bl ventrlc.ular dysfunction, malnIY due to the fact that usm.g the BAIl drug WOl.,||d have decided to use EPO as  erthropoietin
vicgence o e prooem result in a much more expensive overall treatment, despite the liposome having opposed to blood transfusions. | ST R Clinically useful, injectable, sustained-release protein formulations can be achieved by using a nonaqueous, cryo-
‘ ‘ . . . . . . . . . . . o o ) ) “ ¢ :,,.l(lavtg',u i»e b& “.) . . . . . . . . .
Cancer treatments come with a whole host of side effects that no one would ever want to experience, from fatigue to hair loss to recurrent infections and more, but the effect on the heart is often beeln pI:O;en e beé?‘St T_S effectl\llz n redbucmg ﬁardlc;to;](lutyr.] Mczjreovedr, the study This is due to the fact that MOHe €P0 Lthen 15 genic (using very low temperatures) atomisation process involving the formation of protein microspheres, made of
. . . . . . . . we looked at regarding liposomal doxorubicin showed that the adapted treatment : : W UGen evell are : : - L
overlooked. Over one in ten cancer patients do not die from the cancer itself but from associated heart and blood vessel problems instead and, for some cancers, like breast, prostate and thyroid cancer, de th 5 5 tp ; ; foct ts addit Ip - , cancer patients, especially ("”;(..‘/.9’.(7’,“\, _:@f;“;t’((‘f/‘”;‘f Normal red a biodegradable polymer, that releases the protein slowly. However, a solid form of the erythropoietin would not
even made the cancer treatment more effective as its additional outer coatin SR 'y, HEGEA N HESUES. - : : _ L ' ' _
around half will die from cardiovascular diseases (CVDs). Among the 3,234,000 cancer patients diagnosed between 1973 and 2012 in the USA, 11% died from CVDs, and 76% of these deaths were due to results in the drug remaining in the bloodstream for much longer 5 those experiencing some of the tﬁhc?fg?o. e b : blood el diffuse ac:oss the Z'Tpohén?er wall alsdeffecl‘lg)/ely thel;efore, l'q;'d squEons ‘INOU|d bi rr;\orle efifecbt'vel'(Tze erythro
. . . . . . . ", . : i ' ' e / HRE S s T : oietin solution and liquid liposomal doxorubicin can be injected into a biopolymer which slowly breaks down, ena-
heart disease. Doctors also believe that between 5-15% of cancer patients will develop heart failure after they survive cancer (not accounting for those who develop other heart-conditions such as high blood side effects of their .dlfferent hortn€ss of | thd‘ng {C?'??Cﬁ - onntration P . 9 . P : ) : : 2ol : : i : :
S _ _ _ , _ _ _ _ _ o treatments, are often in a very b coih pale | orMaon< '-myi bling a long-term sustained-release system for drug delivery. Edible biopolymers, like a thin edible foil used for
pressure or atrial fibrillation). The National Institute of Cancer states that, for cancer patients, ‘the risk of having [a heart attack or stroke] was more than twice that seen in people without cancer’ - this shows Due to the liposomal doxorubicin’s larger . yreuting po | woutd have e | : : L
_ o - _ _ o _ _ _ He . the chemotherapy | vulnerable stage, and having ckin . [ Same eggect: | packaging products can be used as the biopolymer so that the medication can be sold as oral tablets (see oral tablet
how alarming a problem this is. Surprisingly, unless the cancer is of the heart itself, it is actually the treatment of the cancer that is causing these high levels of CVDs. size, it cannot accumulate as much in organs d\rug: dOXOruUbi Cibin +het blood  transfusions has  a \C TS o s e vs injection).
| | | . . . . . with a tight endothelium, such as the heart. U encapulated - - - .
S st ripiotess —— The graphs show that the incidence of arrhythmias after lung cancer and the incidence of heart failure or cardiomyopathy c: thg y t o o - multitude of possible side-effects (headaches, dizziness, fevers) as well as
i0- ; e B0 i st Ao _ , . , o _ _ _ ince the drug cannot reach the coronar % T S : . : : i i : inis-
2 ’ ic’,eEgofeﬁfs.ca.uersu.v.vors after lymphoma (both of which are treated with doxorubicin) are over twice as high in the first year of diagnosis compared to arteries in thegheart cardiovascular functior\: complications with rejections/matching. On the other hand, if the correct levels of By u;lng mlcrfoencap5u|a‘glon Wehcan ensu]crte thatkthe CO;r]echt dosage of b|0th tr?e drulig and the holrmone areljdbmlnls
2 8- - -+~ Age 18-59 years, expected incidence , , o . , , ’ ini i ide- i i tered in a safe manner. Since they are often taken at different intervals (when taken separately), it wou e Im-
W o ks st ey what is expected of the general population. The incidence of both heart conditions in cancer patients (compared to non- : intained and the heart i td g EPO are administered, there are no negative side-effects, preventing the patient from , .y _ ( P V)
g - ! === Age 280 years, e \ . i i . - | . AT _ 180 and IS maintained an € heart Is not damaged, feeling worse than they already do. portant to adjust the dosage or intake so that the right | :
% o | cancer patients) is higher post-diagnosis for all ages, with the only exception being arrhythmias in patients age ana over. while the tumour itself is still being targeted. . amount is taken each week. Therefore, the dosage of shell : eclible go é[(ge l(yje(irzg‘gl i’fh(}(/é)w
However, the chance of this age group developing arrhythmias is still higher than the general population for up to 9 years since i iaui i - - . : - : - thdt CGn -bé LIS SR
37 . “ - e o gf ﬁ P PG STTTYERIIS s s POPLIST! P07y i & el heut) Biet 5 Ehen Sy 34 By giving more of this glycoprotein hormone to the body, the lack of red blood cells  erythropoietin can be adjusted according to how often gzaaKe‘,:to},C:&; dryge are refeased.
A 4 J 2 their diagnosis, after which it falls to below the expected trajectory. The graph supports the conclusion that there is a strong weeks. MoreO\-/er, as mentioned befor?, It will be made up since the protein will stimulate red blood cell production as well as the patient takes their chemotherapy drug. The rate of R fhs? Nz
Tirme since cancer diagnosis or baseline (years) Tieme since cancer diagnosis or baseline (vears) correlation between cancer and cardiotoxicity, both in the short term and the long term. can be taken into the bloodstream (via a protect them against being destroyed. For chemotherapy-induced anaemia, the release of the drugs would depend on the thickness of &
cannula or a central Ime? or into the bladder. . \ = average dose of erythropoietin is 40,000 units weekly, sold commercially as Eprex,  the biopolymer and so lab tests measuring the rate of re- => ©
HOW?"e“ we have deudec.zl to narrow our - (jpojome Casing: MPEG - made of epoetin alfa which is a human erythropoietin produced in cell culture using  lease over time must be carried out to allocate a thick- b
. solution down so that it can only be Mode up &~ PP i i i i i ness that ensures the concentration inside the patient’s |
The Cancer Treaotment: Doxorubicin O OH O o ~ phospholipia bilayer Qi lingar recombinant DNA technology. Eprex comes in solutions of 4000 1U/ml (international P . y
: ou administered through the bI?Od as  this Which eb’lCCtPNcl?lteJ DmlJP"’OH'pid - units per millilitre) so 10ml of this solution would be required per week. Alternatively,  body is neither too high nor too low. Increasing both the core: tontain§
Doxorubicin is one of the most effective cancer treatments to date against a substantial number of cancers, including certain types of breast, lung, , allows for the treatment of a wider range of e doxOrubItIN féfgged the concentration of the solution could be increased so that a smaller volume of the  thickness of the biopolymer and the concentration of 859552"“5;“’{5‘;%\)&2\“{?'(‘“ |
e . : : : . . ST : N( T ,
stomach, ovarian and bladder cancers, as well as Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, certain types of leukaemia and more. It is an OH Cancers. drug -delivevy- solution is required to deliver the same number of units of erythropoietin. erythropoietin would mean the growth factor is released Sc\utlgw |
anthracycline drug, which means it is extracted from the Streptomyces species, and is used among other chemicals during chemotherapy. It works by L at the same rate for a longer period of time, resulting in
slowing or stopping the growth of cancer cells by blocking an enzyme called topoisomerase Il, which is required by cancer cells to grow and divide. It /O O OH O, O less frequent administration of medication for the patient.
can be taken in two main ways: ‘
1. Straight into the bloodstream - commonly through a long plastic tube (central line) that goes into a large vein in the chest but can also be through a OH OU r Cll niCOl TriOlS °° - - - .
shorter, thinner tube (a cannula) that goes into a vein in the arm N H AffO rdOb ) llty Of prOpOSGd SO[Uthn OrOl TOblet VS In.leCt|On'
2. Into the bladder - used to treat cancer of the bladder lining and the drug is directly given to the bladder b The Phases Ensuring unbiased results v On one hand, the liposomal adaptation of doxorubicin is costly, as it is a relatively new drug, The two most common ways for medication to be taken would be orally or via an
Doxorubicin molecule This Fret tesi st willl e eamted eut ressing aun srednet weuld be o dedde | | T i el o heve 5 s @ i e and Ilfosomal adaptation is a rT\odern and less commonly used technique. However, as ::r?Jecltlon..”Hrc])wevte)r, wehhave derc]lded t::-athusmg anl-oral tablethwoglc?l be. more swtfable.
on the dosage, based on how slowly the drug is released from its trial. They will be given a placebo, while the manufacturing becomes morg widespread on a larger §cale, thg cost of manufacture Yvould irstly, pi s ave been shown to have a |g et compliance ra.te than m;ec-tlons, .so patlents
. — . — . microencapsulation—following this, dosage will be tested again during the other group in the clinical trial will be given be expected to decrease - this means the procedure will most likely become cheaper in the are more likely to take th'e necessary m.eo.llcatlons orally and improve their guallty of life at
The two Main parhways Issues with Doxorubicin Treatment: Cardiotoxicity and Anaemia clinical trials. our microencapsulated drug. In this way, we future. a faster rate. Moreover, intramuscular injections can cause needle trauma in muscles, and
Of doxorubicin : - . . L . . . . : : : can compare the drug's effectiveness v Although the short-term costs are much greater, in the long term the benefits will undoubt- pfaments would EXPENENCE pain; therefore, haY'”g anoral ’Fablet tak(?s away  such
Do.xorublc.m has b.een in use s.mce 1974, due to its tugh etﬁcacy. However, what is often overlooked is that it I.S one of the most cardlotox.lc 'anthracycllnes Initially, we will begin with testing the microencapsulated drug using in-vitro (in a against the placebo's. We will carry out a edly outweigh the cost. This will be a result of fewer resources and less time being needed discomfort. As mentioned, this would be achieved by making the biopolymer for
(with an irreversible effect) in chemotherapy. It is believed to lead to loss of heart muscle cells (cardiomyocytes) through two distinct cell death test tube or cell culture) and in-vivo experiments (in an animal), to test for | | double blind trial to eliminate bias, and all U : : : microencapsulation edible. Once the medication arrives in the stomach it would
@ @ pathways: apoptosis (death of cells in a normal/controlled way) and necrosis (death of cells due to disease, injury or lack of blood). Its cardiotoxicity can i i ' ' ' ini als. Ui - - ' ; to test for cardiotoxicity throughout treatment. As well as this, fewer patients will suffer ially be ‘broken d " bef ' h h the i d ' h
@ @ : . anaf . » 1)t - . toxtuty and gfﬁcacy. Following this, we .W|Il.move on to clinical trials, using cancer participants will be selected randomly, using from left ventricular dysfunction and doxorubicin-induced anaemia, causing a reduction in essentially e. roken down’ before passing through the liver and entering the
/ be cIearIy recognlsed due to the fact that the drug causes a SIgnlﬁcant drop in the red blood cell count in the bone marrow. As well as this, the patients to find out more about potential side effects on humans, and comparing a randomised participant selection treatment costs bloodstream (||ke any other oral tab|et)_
cardiomyocyte injury or death can leads to left ventricular dysfunction and even heart failure in around 5% of high-risk patients. the liposomal doxorubicin with normal doxorubicin. We will also look at the | | procedure. Having obtained the results, we '
. ' Jtées ] , , ] o ] _ ant’ ot : : v The microencapsulated drug would be taken as an oral tablet, as opposed to as an injection. . . o1 o
cancer celly CQfdlomyOCw Anaemia: a disorder characterised by a lower-than-normal red blood cell count and insufficient haemoglobin levels. It affects approximately 25% of the patient’s red blood cell count, to analyse the effect of erythropoietin on reducing | [ must carry out a meta-analysis of all the g 5 . . . Ppe J Potential for genergl availabi l|ty
. - . - . . ] ) : anaemia. We will also need to test that the effectiveness of the cancer treatment | | data, not excluding any trials and ensuring It would have to be ensured that the liposome is modified so that it is not broken down by }
population or 1.6 billion people worldwide. The number of visits to emergency departments with anaemia as the primary diagnosis are 890,000. ) _ , _ g . : : . . . )
is not reduced. As we progress through the different phases of the trials, we will we represent all data in a fair and unbiased the hydrolytic enzymes in the stomach. However, taking it as a tablet would make it consid- Since our solution is essentially a modified version of a commonly used cancer treatment, it
T cell deatin Left Ventricular Dysfunction: occurs when the left ventricle is either defective or damaged, so it becomes too stiff to properly relax during diastole so gradually increase the number of patients involved. manner. erably cheaper. would be administered by a cardio-oncologist physician. This way they would be able to
ce d cannot bedﬁlled agau;lto j n(;)rmal Ielndsg:;stc;hc v?lume. Q;ﬁr 1Eltme, the t\ea(rjt Tusctes b:come thicker anlc.i W(:,aker Zn: the wa;ts sttr;ejcch |dn order ’:jo - The final predicted costs for our solution would be available later on in the process, due to the on- measure the .eﬁ.:ect on the heart’ as well as whether the cancer tre.atment is effective. B.y the
J/ accommodate more. 00d. Generally, o OT patients wit .e ver?trlc.u ar. 'E unctlon. 0 not go 9“ tq Ive beyon . years aiter e"fg lagnosed. Participants Cyssr Wi-Gyan W 50yess N 10eyoan going clinical trials and the fact that liposomal doxorubicin is still in early practice. end of the clinical trials, the aim would be for the drug to be given as part of a patient’s
Unfortunately, there is no current cure for severe LV dysfunction, which is a life-threatening problem since in many cases it leads to heart failure. ° chemotherapy course. Since it takes the form of an oral tablet, this would be quite easy to
Cancer- C,QYC“O‘tOX \Ci From the bar chart Elctured aside, it f'fs evident ;haL lung " . implement. Moreover, the drug does not need to be available to the general public as it is still
' - . « . . . . cancer treatments have a severe effect on the heart,| = ., " . : , i ,
YQS/(@SSH)(\ N\ ty Regular lab tests are needed before and during treatment with doxorubicin, in order to monitor heart function and check the red blood causing fatal heart disease in less than a year. Therefore, we | = Ethics of the Process: a férm of cancer treatment, anO_' S0 should be given by a heal_thc'flre professional thlS makes it
N AL cell counts - this is essentially a precaution taken so that treatment can be stopped in patients whom are showing signs of heart-damage; . . . . ' o g . . o . . . . easier to execute. This being said, ideally, after years of monitoring any long-term side effects,
e S thiy § Q : . . . . : . will begin trials with lung cancer patients, to maximise the | - Patient care is at the core of everything in the healthcare industry, whether it is regarding patient it would be beneficial if the patient could take the drug alone (since it is in tablet form) - this
thig 1§ the Lic A i however, a more worthwhile solution would be to prevent cardiotoxicity before the treatment begins. Therefore, for our project, we are S e | Iy SRR —— 1‘ , , _ , o T , _ ,
. & -H )VEQf‘:ﬂH’)Lj . . . . . Y ' ’ g interaction or treatments such as our idea. Since the proposed solution involves administering a would save them a trip to the hospital every week as well as reducing costs of treatment.
A 0f the Gicle eect going to take an approach to prevent/treat both anaemia and left-ventricular dysfunction (two large side-effects on the heart due to treat- has a high mortality rate from heart disease post-diagnosis, | ¢ ° | y | | _ _ _ . . ,
'tfé‘aff)ﬂeﬁt' 3 ' ment by doxorubicin) from occurring in the first place, by targeting its major cause. so it would be beneficial to include patients with testicular ‘- B x " | .. L x AN drug to the patient, it would be essential that any part|C|'pantcs in trials and any future patl.ents dre
cancer |n our t”als’ to accurately reﬂect the demograph|c 2 B . __' g . ' “-- P — " B =" & __._ . : made aware Of hOW the medICIne Works and any pOtentIaI Slde EﬁECtS there COUld be Thls WOUId Degr.ee Of Pu bliC Acceptance.
we wish to utilise the drug in. Furthermore, we would need . ensure that ‘informed consent’ is obtained - allowing the patient to make their own decisions would -
& & F S SN o d A S S S Y .y, , C . : : . . . : . i
) to ensure we have a range of age groups and sexes to ® & & @ﬁ“ & ﬁﬁ ﬁ_‘ffé‘& ﬁ? g@.ﬁ ﬁﬁ & ﬁ&% & be demonstrating ‘autonomy’ which is one of the four pillars of medical ethics. As well as this, since Since our proposed solution is an alternative chemotherapy treatment, with increased
Our Approach - researching how we could combat the problem: reduce bias in our results. S our proposed solution’s aim is to help cure doxorubicin-induced cardiotoxicity, we are preventing | | benefits in cardio-oncology, we believe it will be widely accepted by the general public. It
: e . .. : .. : : . : : : ; : : ) S : Mo - reduces the mortality rate from CVDs, especially from the symptom of heart failure, one
After we identified our problem (cardiotoxicity of cancer treatments with doxorubicin), and two of the main ways in which the drug damages the heart and blood (anaemia and left-ventricular dysfunction), heart failure and thus doing good to the patients - this is in line with another pillar: beneficence. Y P Y ymp . .
S . . . ) . : of the most common causes of death globally. It should be welcomed by patients as, in
we began to do research into ideas for how we could prevent or treat these specific side-effects. Furthermore, by keeping the patients’ health and safety at the centre of our decision-making pro- o _ )
_ _ , _ _ the future, it will be easily taken as an easy-to-use oral tablet by the patient at home,
Pros Cons cess, the final solution ensures non-maleficence (it does not do harm to the patient). In order to . . . . .
Preventing Left-Ventricular Dvsfunction: v e e AneEe: _ - _ _ _ improving patient independence and self-management. As far as we are aware (though it
2 ! | 2 2 | v" Functionality: Since the drug cannot reach the coronary arteries in X Cost: liposomal adaptation of drugs is in very earl achieve Justice {ensuring faimess of treatment), we will ensure that, by the end of the process, the must be contfirmed through clinical trials), there are no obvious negative implications of
The damage doxorubicin causes to the heart itself is a result of the drug physically entering the heart The anaemia caused by doxorubicin is another large problem, with the moderate form i BieElinse el NIy . LR L . 2 el drug is made available to all hospitals globally in order to treat cancer with minimal cardiotoxicity. our proposed solution, and so it would most likely be accepted by the public - all of this
nd damaeine the muscles. Therefore. in order to brotect the heart. we researched wavs in which the frocti 9% of , S' he d he di he blood i 4 the heart, cardiovascular function is maintained while the tumour is stages of clinical trials, and is therefore not very preva- Followine th ¢ " 11 be vital , ol ¢ and trust y . th will b o frin th dical field
: Idgb g -y : o , o P ; Y a ec;ng.over- 0O panepf’;is. Ince the drug must be Inserted Iinto the oo. In order to still targeted, making the drug more suitable for patients. lent in the medical field. As a result of this, liposomal ollowing these tour pillars will be vital in earning public support and trust. makes us certain that our proposal will be seen as a strong benefit In the medical neld.
rug could be prevented frrom entering the heart. be e .EFUVE, it would be difficult to prevent the problem and so we looked into ways to doxorubicin would be considerably more expensive
1. Researchers have identified an experiment drug, called BAI1, that could help protect the heart from treat it instead. v Reduction in side effects: With normal doxorubicin, due to a drop in than normal doxorubicin in the short-term, but may FeOSi blllt\/ Of the Fl nOl SOlUtiOn References:
doxorubicin-induced damage. The drug has thus far been tested in mice - the results showed that the 1. Erythropoietin (EPO) is a glycoprotein hormone that is naturally produced by the kidney red blood cells, this can cause symptoms such as fatigue, weakness, save money in the long-term (see affordability). y T otesogs e B pplemens/Spostr Al EctomTotelproper sl
BAI1 successfully managed to prevent heart damage, whilst not interfering with doxorubicin’s ability cells. Its function is to stimulate red blood cell production, specifically in the bone marrow. brgathlessness, angl pgle Of V?||0W'5h skin. Due to the microencapsu- o _ _ | . In order to determine whether our proposed solution is truly feasible, we evaluated different aspects of our product, such as public | |. https;//www.healthline.com/health-news/company-working-on-pill-that-would-replace-
to kill cancer calls (reported in Nature Cancer on March 2). It works by binding to a protein called BAX, On top of this, it also acts on the red blood cells themselves to protect them from being lation of erythropoietin, this increases the red blood cell count and % Possibility of allergic reaction: Signs of a reaction can acceptance, cost and general availability. When deciding on different features of our solution, the patients’ health and safety was injected-drugs#:”:text=56E2%80%9COe%20t0%20thelr¥20conveniences627620pill
which is the protein required for the death of heart cells in mice treated with doxorubicin. When it is destroyed. Though it is usually produced by the body naturally in response to low-oxygen reduces these symptoms. include shivering, a skin rash, dizziness and swelling ot our top priority - this has led to our proposal being extremely safe with no obvious side-effects - it may have some of the same ones | | 50 eatwes 0 O30 aOmth%
activated by doxorubicin, BAX initiates both apoptosis and necrosis (both of which cause the heart levels, the hormone (or an erythropoiesis-stimulating agent) can also be taken orally or as y | | | the fac.e or mouth. H.owever, d r.eactl.o.n el I.oe treated as regular doxorubicin treatment but the severity and range of symptoms are significantly reduced. Also, by administering the drug 20conventional%20doxorubicin.
cells to die). However, the research showed that BAI1 blocks both. an injection. This would help stimulate the production of red blood cells, hence helping to Response rate: Early s.tudles show that.the patients re§ponse time to immediately by medical staff if identified quickly. as a tablet, we are not only making it a cheaper option for both the healthcare field and the patient, but we are also opening up the | |- ;gg’lsaé/thVeV:V/VZ”CCﬁ'23';:d”;hzg‘;ﬁ/ezgﬁazrgvcv'::e/?‘gﬁfjj;gfjr/fz';zgfgfiéf“e;tt‘;rfz'%rt‘éic//z0LVEF
_ . . o A ——_ the cancer treatment is faster, 2EERN e for more rapid recovery . | | | | | possibility of having the medication viable to be taken independently at home. Tablet medication is very commonly used and so, | |,  puiey sp. Encapsulation of proteins for improved delivery. Curr Opin Chem Biol. 1998 Aug:2
2. Another way In which the drug could be preventEd from I’eaChlng the heart would be through the time after chemotherapy (because the |Ip050me allows the drug to X Timeframe: Since trials must still be carried out, It can- having it in this form makes our product even more feasible. In terms of cost, though the short-term manufacturing costs are (4):548-52. doi: 10.1016/51367-5931(98)80133-6. PMID: 9736930.
use Of Iiposome Wthh is a fatty Covering that Can be used to coat the drug- ThlS makes it mUCh Iarger 2. AnOther way to help increase the rEd bIOOd Ce|| count WOUId be thrOUgh the use Of d remain in the bloodstream for |Onger). not be established for certain when the procedure will re|aﬁve|y h|gh (ma|n|y due to the use of the |iposome) we believe that our solution has the potent-ia| to be batch_produced in the = Jeevahan, J.J.; Chandrasekaran, M.; Venkatesan, S.P.; Sriram, V.; Joseph, G.B.; Mageshwaran,
. . . - . . . .y . . . . . . ! G.; Durairaj, R.B. Scaling up difficulties and commercial aspects of edible films for food packag-
and so it cannot accumulate in organs like the heart. In 2015, groups of trials of 2889 breast-cancer blood transfusion. This is generally a very safe procedure and it involves having blood giv- be able to be practiced clinically. Therefore, it may take future, which would considerably reduce the cost, making the whole process more economical, and the product more feasible. ing: A review. Trends Food Sci. Technol. 2020, 100, 210-222.
patients found that using liposomal doxorubicin (compared to the regular drug) caused a significant en to you through an IV line in one of the blood vessels. Getting a correct match can often v’ Effective use of resources: Treating/preventing cardiotoxicity of doxo- some time before this solution can be implemented.
reduction in the risk of cardiotoxicity, as well as an improvement in the overall response rate. be quite difficult, especially if the patient has a rare blood type. There are also complica- rubicin treatments means the regular lab tests that doxorubicin- This being said, when the procedure does start to be
i i i i taking patients usually undergo (to check for any heart damage carried out regularly, it will be very beneficial to the : . . : . :
tions regarding allergic reactions, fevers and more. 8P y undergo to Y mage) . ey Y By Lithikga Gobi, Rameen Nauman and Alisha Sri-Ram - The Henrietta Barnett School, Year 12
would no longer be necessary — this saves resources and time patients.
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