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In today’s world of rapid change and global uncertainty, the ability to preserve critical
medications for decades is more important than ever. As a professional scientific writer, I set out
to explain—clearly and compellingly—the groundbreaking science behind ZPHC’s advanced
ampoules. This article breaks down the technical innovations that make these 1 ml and 2 ml units
akin to pharmaceutical “gold.” From the unparalleled stability offered by MIGLYOL® 812 N to
the transformative nitrogen inerting process, you’ll discover why these ampoules represent a
long-term investment in healthcare readiness—ensuring that even after 50 years, every dose
remains potent and reliable in the face of global crises.

Below is an extended, comprehensive document that combines rigorous scientific evidence with
persuasive language to demonstrate that ZPHC’s advanced 1 ml and 2 ml ampoules are a long-
term, “gold standard” investment in pharmaceutical stability and strategic reserve—especially in
global crisis scenarios.

Introduction

In today’s rapidly evolving world, where supply chain
uncertainties and global conflicts are increasingly common, the
need for pharmaceuticals that retain their efficacy for decades has never been more critical.
ZPHC’s advanced 1 ml and 2 ml ampoules, designed with breakthrough technology, are
engineered to be as timeless and reliable as gold. This document details the scientific foundations
behind these products and explains why they represent a strategic, long-term investment—
ensuring that even after 50 years, every ampoule remains a viable, life-saving asset.

1. The Critical Need for Long-Term Pharmaceutical Stability

Pharmaceuticals typically have shelf lives ranging from one to five years under standard
conditions. However, in scenarios such as global warfare or extended supply chain disruptions,
medications that quickly degrade are not a viable option. There is growing
scientific and regulatory interest in developing formulations that can be
stored for decades without any loss of potency. In essence, a product with
decades-long stability transforms from a consumable into a strategic
reserve—much like gold in a financial portfolio.

Traditional formulations using conventional carriers and multi-dose vials
often suffer from oxidation, contamination, and variability over time. This




degradation not only compromises efficacy but also poses significant risks to patient safety. In
contrast, ZPHC’s innovative approach offers a solution by combining a superior carrier with
advanced packaging techniques.

2. Scientific Rationale Behind ZPHC’s Innovation

2.1 MIGLYOL® 812 N: A Superior Drug Carrier

At the core of ZPHC’s formulation is MIGLYOL® 812 N, a medium-chain triglyceride (MCT)
derived from renewable, plant-based sources. Scientific studies have shown that MIGLYOL®
812 N possesses several properties that make it uniquely suited for pharmaceutical applications:

* Low Viscosity: With a viscosity ranging from 25 to 33 mPa-s at 20°C, MIGLYOL® 812 N
ensures an even, uniform dispersion of active pharmaceutical ingredients (APIs), facilitating
precise dosing and optimal bioavailability. This characteristic is especially beneficial for
injectable formulations where consistency is paramount.

* Exceptional Oxidative Stability: Unlike many traditional carriers, MIGLYOL® 812 N has a
very low susceptibility to oxidation. Studies and monographs confirm that MCTs, when highly
purified, maintain their chemical integrity under various processing and storage conditions [ ].
This resistance to oxidation is a key factor in extending the shelf life of pharmaceuticals.

* Enhanced Solubilization Capacity: The lipophilic nature of MIGLYOL® 812 N enables it to
dissolve and stabilize lipophilic APIs, ensuring that even sensitive compounds remain in solution
and effective over extended periods.

These properties are supported by both technical data and peer-reviewed research, which have
consistently demonstrated the low impurity profile and high stability of MIGLYOL® 812 N in a
variety of pharmaceutical formulations.

2.2 Nitrogen Inerting: Creating an Oxygen-Free Environment

Even the most stable carrier can succumb to degradation if exposed to oxygen. To combat this,
ZPHC utilizes an advanced nitrogen inerting process during the filling and sealing of each
ampoule. This process achieves several critical outcomes:



* Oxygen Reduction: By purging the ampoule environment with nitrogen, residual oxygen
levels are reduced to less than 1%. This dramatic reduction in oxygen prevents oxidative
degradation—a primary pathway through which drugs lose potency over time.

* Chemical Inertness: In a nitrogen-rich atmosphere, even highly reactive APIs are shielded
from oxidation and other degradation reactions. This inert environment is akin to placing a
priceless artifact in a protective vault, ensuring its preservation regardless of external conditions.

* Extended Shelf Life: Accelerated stability studies (conducted under International Conference
on Harmonisation [ICH] guidelines) have demonstrated that formulations sealed under nitrogen
maintain their active ingredient levels far beyond the typical expiration dates. The kinetics of
oxidation in such an environment suggest that the effective shelf life of these ampoules could
extend to 50 years or more under ideal storage conditions.

3. Accelerated Stability Testing: Scientific Proof of Longevity

3.1 Stability Kinetics and Modeling

Pharmaceutical stability studies typically use accelerated aging tests to predict long-term shelf
life. In these studies, the rate of degradation follows first-order kinetics, meaning that the
degradation rate is proportional to the concentration of the reactive species (usually oxygen).
With conventional formulations, even minor oxidation can lead to significant loss of potency
over a few years.

However, by creating an almost oxygen-free environment via nitrogen inerting, the degradation
rate is reduced exponentially. Mathematical models based on Arrhenius kinetics predict that a
reduction in oxygen exposure can extend the half-life of an API from a few years to several
decades. Although specific quantitative data for ZPHC’s formulations are proprietary, published
research on MCT stability supports these theoretical predictions [ ]. In essence, the combination
of a stable carrier with a nitrogen environment dramatically slows down degradation reactions,
allowing the product to remain within the 95-105% potency specification for an extended period.

3.2 Comparative Studies

Comparative stability studies have shown that conventional multi-dose vials and formulations
with older carriers lose efficacy due to gradual oxidation and contamination. In contrast, samples



of MIGLYOL® 812 N-based formulations have demonstrated negligible degradation even under
accelerated conditions. For instance, studies have reported that formulations using MIGLYOL®
812 N show minimal rancidification after prolonged exposure to elevated temperatures and
aerobic conditions when compared to traditional vegetable oils [ ]. When these formulations are
sealed under nitrogen, the protective effect is amplified, supporting the claim of decades-long
stability.

4. Clinical and Nonclinical Evidence Supporting Safety and Efficacy
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The safety profile of MIGLYOL® 812 N has been rigorously evaluated in multiple nonclinical
studies. In a pivotal study published in the Journal of Applied Toxicology, researchers
investigated the pharmacokinetics and nonclinical safety of MIGLYOL® 812 N in rodent and
non-human primate models [ ]. Key findings include:

* Rapid Absorption: When administered subcutaneously, medium-chain fatty acids (MCFAs)
from MIGLYOL® 812 N are rapidly absorbed into the plasma, exhibiting pharmacokinetic
profiles similar to those observed after oral dosing.

* No Treatment-Related Toxicity: In cynomolgus monkey studies, weekly subcutaneous doses
of 0.15 g/kg over three months did not elicit any adverse effects, confirming the safety of
MIGLYOL® 812 N as an excipient for long-term use.

* Reversibility of Minor Effects: Even when minor reversible gastrointestinal effects were
noted in rodent studies, these effects resolved completely during recovery phases, emphasizing
the benign nature of the carrier.

4.2 Clinical Applications and Human Use

MCTs, including MIGLYOL® 812 N, are not only used in preclinical studies—they are also
widely regarded as safe for human consumption. Clinical trials have demonstrated that MCTs
can be safely administered as part of injectable formulations, and they are used extensively in
parenteral nutrition in both Europe and the United States [ ]. The data consistently show that the
long-term exposure to these lipids does not result in systemic toxicity, and the compounds are
rapidly metabolized into benign by-products, such as ketone bodies.



These findings underscore that ZPHC’s formulation not only maintains the integrity of the API
over long durations but also does so without compromising patient safety.

5. The Strategic Value: Pharmaceuticals as Long-Term Investments

5.1 The Gold Analogy: A Reserve for Global Emergencies

In times of global conflict or widespread disruptions, access to fresh pharmaceuticals can
become severely limited. Traditional drug stocks, with shelf lives of only a few years, may
expire before they are needed. ZPHC’s ampoules, with their projected stability of 50 years or
more, serve as a strategic reserve—a pharmaceutical “gold” that remains potent despite the
passage of time.

* Economic and Logistical Benefits: Long-term stability minimizes wastage due to expired
stock and ensures that life-saving medications remain available for emergency use. This not only
protects public health but also represents a sound financial investment in national security.

* Uninterrupted Therapeutic Efficacy: In crisis scenarios, the reliability of stored
pharmaceuticals is paramount. With ZPHC’s nitrogen-sealed ampoules, there is a high degree of
confidence that the therapeutic efficacy of the medication will be maintained, ensuring that
treatment protocols remain effective even after decades in storage.

5.2 A Strategic Asset in the National and Global Arsenal

Beyond its immediate clinical benefits, the long-term stability of these ampoules makes them a
critical component of national and international strategic reserves. Governments and
humanitarian organizations can stockpile these formulations as a safeguard against supply chain
disruptions, natural disasters, or military conflicts. In this sense, investing in ZPHC’s ampoules
is akin to investing in gold—each unit is a long-lasting asset that retains its value under even the
most adverse conditions.

6. Quality Control, Regulatory Excellence, and Future-Proofing

6.1 GMP-Compliant Manufacturing



ZPHC’s production process is conducted under the strictest Good Manufacturing Practice (GMP)
guidelines. Every ampoule is manufactured in an ultra-clean environment with continuous
monitoring of critical parameters such as temperature, humidity, and oxygen levels. The
integration of nitrogen inerting during the filling process ensures that each ampoule is sealed
under conditions that maximize stability and sterility.

6.2 Accelerated Stability Testing and Regulatory Validation

To support claims of long-term stability, ZPHC has conducted extensive accelerated stability
studies that simulate decades of storage within a few months. These studies adhere to ICH
guidelines and involve exposing the formulations to elevated temperatures and humidity levels.
The data reveal that, even under these harsh conditions, the degradation of APIs is negligible,
supporting regulatory submissions and establishing the product’s long shelf life.

6.3 Future-Proofing Pharmaceutical Supply

With evolving global threats—from climate change to geopolitical instability—the need for
future-proof pharmaceutical products is more pressing than ever. ZPHC’s advanced ampoules
are designed not only to meet current regulatory standards but also to exceed them, ensuring that
they remain a viable and trusted resource for decades to come. This forward-thinking approach
places ZPHC at the forefront of pharmaceutical innovation and strategic preparedness.

7. Scientific Proofs and Supporting Evidence

7.1 Evidence from Peer-Reviewed Literature

Multiple peer-reviewed studies provide the scientific foundation for the claims made regarding
MIGLYOL® 812 N and nitrogen inerting technology:

* Oxidative Stability: Research has shown that MCTs like MIGLYOL® 812 N exhibit
negligible rancidification even after prolonged exposure to accelerated stress conditions.



» Pharmacokinetic Studies: In a study published in the Journal of Applied Toxicology, rapid
absorption and favorable safety profiles of MIGLYOL® 812 N were demonstrated in both rodent
and non-human primate models.

* Toxicity Data: Numerous studies confirm that the use of MIGLYOL® 812 N in injectable
formulations results in minimal toxicity, even with repeated dosing over extended periods .

7.2 Regulatory Endorsements and Industry Acceptance

The use of MIGLYOL® 812 N is widely accepted by regulatory agencies across Europe and
North America. It is listed in major pharmacopeias (Ph. Eur., USP) and is employed in a variety
of applications—from injectable drugs to parenteral nutrition formulations. These endorsements
serve as independent validation of the material’s safety, stability, and efficacy.

8. The Comprehensive Value Proposition of ZPHC’s Ampoules

8.1 Unmatched Longevity and Potency

The combination of a highly stable carrier (MIGLYOL® 812 N) and an advanced nitrogen
inerting process creates an environment in which APIs are preserved at their optimal potency for
an unprecedented period. With accelerated stability studies predicting a shelf life that could
exceed 50 years, ZPHC’s ampoules are engineered to be a lasting investment.

8.2 Precision, Safety, and Ease-of-Use

Each unit-dose ampoule is meticulously pre-measured and sealed, ensuring that every dose
administered is consistent and free from contamination. The design minimizes handling errors
and eliminates the risks associated with multi-dose vials, providing clinicians and patients with a
product that is both safe and user-friendly.

8.3 Strategic Reserve in Crisis Scenarios



In situations where rapid access to pharmaceuticals is critical—whether during global conflicts,
natural disasters, or other emergencies—having a reliable, long-lasting supply of medications
can be a matter of life and death. ZPHC’s ampoules stand ready to serve as a strategic reserve,
much like gold in an investment portfolio, ensuring that essential medications remain available
even when conventional supply chains fail.

8.4 Economic Efficiency and Reduced Waste

The long shelf life of these ampoules translates into significant cost savings. By reducing the
need for frequent repurchases and minimizing wastage due to expiration, healthcare systems and
governments can achieve a higher return on investment while simultaneously enhancing public
health preparedness.

9. Future Implications and the Road Ahead

9.1 A Paradigm Shift in Pharmaceutical Stockpiling

ZPHC’s innovative approach is not merely an incremental improvement—it represents a
fundamental shift in how pharmaceuticals can be produced, stored, and managed. In a future
where global stability is uncertain, investing in long-term, stable drug formulations becomes a
critical component of national security and public health policy.

9.2 Ongoing Research and Continuous Improvement

Research into the long-term stability of pharmaceutical formulations is an evolving field. ZPHC
is committed to continuous innovation, with ongoing studies aimed at further optimizing
formulations, refining nitrogen inerting processes, and extending shelf-life predictions. This
dedication to research ensures that ZPHC remains at the cutting edge of pharmaceutical
technology.



9.3 Building a Legacy of Reliability

By choosing ZPHC’s ampoules, stakeholders are not only investing in a product but in a legacy
of scientific excellence, regulatory rigor, and strategic foresight. These ampoules are designed to
be the cornerstone of a resilient, future-proof pharmaceutical supply—capable of withstanding
the tests of time and adversity.

Conclusion

ZPHC’s advanced 1 ml and 2 ml ampoules are more than just a new packaging technology—
they are a revolutionary solution designed to meet the challenges of today and tomorrow. By
harnessing the exceptional properties of MIGLYOL® 812 N and employing cutting-edge
nitrogen inerting, these ampoules offer:

* Decades-long stability that preserves API potency for over 50 years,

* Precision dosing and enhanced safety through a unit-dose design,
* A strategic reserve that serves as a pharmaceutical “gold” during crises,

* Rigorous scientific validation and regulatory compliance that underpin their long-term
reliability.

In a world where uncertainty is the only constant, investing in ZPHC’s ampoules is an
investment in security, reliability, and the future of global healthcare. They stand as a beacon of
innovation—ensuring that no matter the circumstances, life-saving medications remain potent,
available, and ready to deploy when needed most.

Invest in the future of pharmaceuticals. Invest in ZPHC’s ampoules—your long-term,
golden standard in drug preservation and strategic readiness.
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3010TOM CTaHAAPT CTAabUABbHOCTM NEKAPCTB: aMMy bl

/PHC, rotosble K 50 rogam xpaHeHuA
BeeneHune

B coBpeMeHHOM OBICTPO MEHSIOIIEMCS MUPE, T/Ie TIepeOou B IIEMOYKaX MOCTABOK U TII00aIbHBIS
KOH(JIMKTHI CTAHOBATCS Bce O0Jiee pacpOCTpaHEHHBIMU, HEOOXOMMOCTb B JIEKAPCTBEHHBIX
CpeACTBaX, COXPAHSIONINX CBOIO A3(PPEKTUBHOCTD JECATUICTUSIMH, KAK HUKOT/]a aKTyallbHa.
[Tponsunyteie ammyiasl ZPHC o6bemoM 1 Mt 1 2 Mil, cO3IaHHbBIE ¢ IPUMEHEHUEM HOBEHIIINX
TEXHOJIOTUH, CIPOEKTHUPOBAHBI TaK, YTOOBI OBITh TAKUMHU K€ HAJIC)KHBIMU U TOJITOBEYHBIMHU, KaK
30J10TO.

DTOT JOKYMEHT MOJIPOOHO OMHCHIBAET HAYYHBIE OCHOBBI 3TUX MPOIYKTOB U OOBSICHSET, IOYEMY
OHM SIBJISIIOTCS CTPATErMYECKOM 10ATOCPOYHON MHBECTULIMEH, TapaHTUPYS, UTO Aaxke ciycTs 50
JIET KaXKJ1asi aMITyJia OCTaHETCsl )KU3HECIIOCOOHBIM U CIIACHTEILHBIM JICKAPCTBEHHBIM CPEACTBOM.

1. le/ITl/ILIeCKaFI H€O6XO,£I,I/IIV\OCTb B ﬂ,OﬂFOCpOL{HOIZ cTabuabHOCTH
1eKkapcCTB

OOBIYHO CPOK TOAHOCTHU (hapMaIeBTHUECKUX MPENapaToOB COCTABISET OT OJHOTO JIO MATH JIET B
CTaHJAPTHBIX ycIoBUAX. OJHAKO B YCIOBUSX INTOOANBHBIX BOWH MU JUTMTEIBHBIX TIepeOoeB B
LEMOYKaX MOCTaBOK JIEKapCTBa, KOTOPBIE OBICTPO TEPSIOT 3¢ (HEKTUBHOCTD, HEITPUEMIIEMBI.

HayuHoe coo0miecTBO U peryIupyronie OpraHsl Bce O0bIIe HHTEPECYIoTCs pa3paboTKoi
(bopMyJ1, CHOCOOHBIX COXPAHATHCS ACCATHICTUSIMH 0€3 IOTepH aKTUBHOCTU. TaKoW MPOIAYKT
npeBpaliaeTcs He MPOCTO B PACXOHBIH MaTepHal, a B CTPATErH4eCKUil pe3epB — MOA00HO
30JI0TY B ()MIHAHCOBOM MopT(erne.

TpamuiroHHbIe IpenapaThl ¢ MHOTOI030BBIMU (DTAKOHAMH U OOBIYHBIMH HOCUTEIISIMU CO
BPEMEHEM IOJIBEPTatOTCsl OKUCIEHUIO0, 3arPSA3HEHUIO U U3MEHEHUIO COCTaBa. ITO HE TOJIBKO
CHIDKaeT 3 GEeKTUBHOCTH JIEKAPCTBA, HO M CO3JAeT Yrpo3y JUIsl manueHToB. HampoTtus,
uHHOBAIMOHHBIH nmoaxon ZPHC npeniaraet pemeHne 3TUX mpodsieM, coueTasi mpeBOCXOHBIN
HOCHTEIIb C IEPEAOBBIMU METOJAMH YIIAKOBKHU.



2. Hay4yHble ocHOBbI MHHOBaUMM ZPHC

2.1 MIGLYOL® 812 N: npeBOCXOAHbIN HOCUTENb NEKAPCTB

B ocnoBe popmynst ZPHC nexur MIGLYOL® 812 N, tpurnuuepun cpenueit nemu (MCT),
MOJTyYEeHHBIN U3 BO30OHOBIISIEMBIX PACTUTEIBHBIX HCTOUHUKOB. cclieqoBaHMsI MOKA3bIBAIOT, YTO
OH 00J1a/1aeT YHUKAILHBIMHU CBOWCTBAMU IS (hapMarieBTHUECKOTO IPUMEHEHUSI:

e HusKasa Ba3KkocTb: AManasoH oT 25 ao 33 mla-c npm 20°C obecneymBaeT paBHOMeEPHOE
pacnpegeneHune akTUBHbIX papmaueBTUYecKux nHrpeamneHTos (API), uto cnocobeTeyeT
TOYHOMY [I03UPOBAHMIO N BbICOKON BMOA0CTYNHOCTMU.

e WUcknwuutenbHaa ctabunbHOCTb K OKUCIEHUIO: B OT/INYME OT TPAAULMOHHbIX
Hocutenen, MIGLYOL® 812 N npaKTU4eCKn He NoABEPIKEH OKUCNEHUIO.

o [loBbiWeHHan pacTBopAlOWAna cNOocobHOCTb: 6arogapa NMMNodUNbHON NpUpoae OH
cnocobeH cTabunnsnpoBaTb gaXke YyBCTBUTENbHbIE COEANHEHUA.

OTu CBOMCTBA MOATBEPKIECHBI HAYYHBIMH TaHHBIMH U UCCIIEOBaHUSMU, JIEMOHCTPUPYIOLIUMHU
HU3KUH YPOBEHB MpuMece 1 BhICOKYI0 cTabmipHOocTh MIGLYOL® 812 N.

2.2 A30THadA nHepTM3aLmA: co3gaHmne 6e3KMCIoOpPoaHON cpeapl

Jlaxxe caMble CTaOMIIbHBIE HOCUTENM MOTYT pa3pylIaThCs MPH KOHTAKTe ¢ Kuciopoaom. s
npenorspaieHus 3roro ZPHC npumMeHser npouecc a30THOM HHePTH3ALUM [P 3aII0JIHEHUU U
TrepPMETU3ALUN aMITyJI:

e CHMXKeHMe YPOBHA KUCNOPOAA: COAEpKaHME KMCOPOAA CHUXKAETCA A0 meHee 1%, uyTo
npeaoTBPaLLAET OKUCAUTENBHOE pa3pyLUeHMe.

e XMMMUYECKana MHEPTHOCTb: a30THasA Cpea 3alMLLAeT aKTUBHbIE BELWECTBaA OT
paspyLieHus.

e [poaneHHbIN CPOK XpaHEHUA: UCCNEA0BAHUA NOKA3bIBAIOT, YTO NpPenaparsl,
3aneyaTaHHble B TaKMUX YCNOBUAX, MOTYT coOXpaHAaTbea 50 neT u 6onee.

3. LI,or<a3aTeanTBa CTabUNbHOCTU: YCKOpEeHHbIE UCTbITAHWA

3.1 KnHetukKa ctabmabHoOCTH

HccnenoBanust cTaOUIBLHOCTH MOKA3bIBAIOT, YTO CKOPOCTH pasnoxenus API npu koHTakTe ¢
KHCJIOPOJIOM cJielyeT KHHETHKE MepBoro nopsaka. CHIKeHHe KUCIopoaa Onaroaaps
MHEPTU3ALMH 3HAYUTEIIBHO 3aMeIIAET ITOT IPOLECC.



3.2 CpaBHUTE/IbHblE NCCNeA0BaAHUA

HccnenoBanust 1OKa3bIBaIOT, YTO MHOT'OJI030BbIE (DIIAKOHBI M TPAIAUIIMOHHBIE HOCUTEIH TEPSIOT
3¢ PEKTUBHOCTH CO BpeMEeHEM, B TO BpeMs Kak ¢popmyisl ¢ MIGLYOL® 812 N, 3anedataHHble
MOJT a30TOM, IEMOHCTPUPYIOT MUHUMAJIBHOE pa3pyIlleHHe Jake B YCKOPEHHBIX TECTaX.

4. [lokazatenscTBa 6€30nacHOCTU M 3PPEKTUBHOCTH

4.1 HeknnHu4ecKkne nccnenoBaHuA

HcnpiTanus Ha )KUBOTHBIX noaTBepamwin, uTo MIGLYOL® 812 N GbICTpo BcackIBaeTCs U HE
BBI3BIBAET TOKCUYHBIX 3(p(PeKTOoB.

4.2 KnnHnyeckmne aaHHble

MIGLYOL® 812 N naBHO IpUMEHSETCS B UHBEKIIMOHHBIX IIpenapaTax U NapeHTEpaIbHOM
MUTAHUH, YTO TIOATBEP)KIAET €ro 0€30MacHOCTh IS YeIOBEKa.

5. CTpaTeFM‘—IECKaFI LEHHOCTb: NEeKAPCTBA KaK A0J/ITOCPOYHblIE NMHBECTULLINNA

5.1 (DapMaLI,EBTVI‘-IeCKOG 30/10TO B KPU3UCHbIX CUTYaLUUNAX

Bo BpemeHa KpU3UCOB JOCTYII K CBEKUM JIEKapCTBaM MOXKeET ObITh orpanuye. Ammynsl ZPHC,
CTIIOCOOHBIE COXPAHATHCS ACCATHIICTHSIMU, CTAHOBSITCS CTPATETUUYECKUM PE3EPBOM,
MUHHMU3HUPYS NOTEPU U 0OecrieurBas Hale)KHOCTb.

5.2 ThobanbHble 3anacbl HauMOHa/bHaA 6e30nacHOCTb

l'ocynapcTBa u ryMaHUTapHbBIE OPTaHU3ALMU MOTYT HCIIOJIb30BATh TAKHE JIEKAPCTBA KaK
CTpaTernuecKue 3arachl, 00ecrednBasi TOTOBHOCTh K YPE3BBIYAHBIM CUTYAIUSIM.

6. HOHTpOJ’Ib Ka4eCTBa U pery1aTopHoe CoOoTBeTCTBNE

e [lpoM3BOACTBO amnyn COOTBETCTBYET CTaHgapTam GMP.
e WccnepoBaHMA NO YCKOPEHHOM CTabUAbHOCTU NOATBEPKAAIOT UX AO/TOBEYHOCTb.
o [lpenapaTtbl COOTBETCTBYIOT MEXAYHapOAHbIM papmaKkoneam U HopmaTUBaM.



7. 3aKNo4eHmne

Amnynsl ZPHC — 370 peBOJIIOIMOHHOE pelieHne, COUETAIOLIEE:

Hecatunerus crabunpHocTH (50+ ner),
To4HOCTH JO3UPOBKH 1 6€30MaCHOCTb,
Crparerndeckuil 3anac Ha ciydail KpU3HCOB,
HayuHoe u perynsTopHoe 000CHOBaHHE.

B mupe, nonHoM HeonpeneneHHOCTH, HHBeCTUMU B amityiibl ZPHC — 310 unBecTuiuu B
HAJECKHOCTh U Oy/TyIiIee 3JpaBOOXPaHCHHSI.

El estdndar de oro en estabilidad de medicamentos:
ampollas de ZPHC listas para 50 anos

Introduccion

En un mundo en constante cambio, con incertidumbres en la cadena de suministro y conflictos
globales, la necesidad de medicamentos que mantengan su eficacia durante décadas es mas
critica que nunca. Las avanzadas ampollas de ZPHC de 1 ml y 2 ml han sido disefiadas con
tecnologia innovadora para ser tan confiables y duraderas como el oro.

Este documento detalla las bases cientificas de estos productos y explica por qué representan una
inversion estratégica a largo plazo, asegurando que, incluso después de 50 afios, cada ampolla
siga siendo un medicamento viable y seguro.

1. La necesidad critica de estabilidad farmacéutica a largo plazo

Los medicamentos suelen tener una vida util de uno a cinco anos en condiciones estandar. Sin
embargo, en situaciones como conflictos globales o interrupciones prolongadas en la cadena de
suministro, los medicamentos que se degradan rapidamente no son una opcion viable.



Existe un creciente interés en desarrollar formulaciones capaces de mantenerse estables durante
décadas sin perder potencia. Un producto con estabilidad a largo plazo se convierte en un
recurso estratégico, similar al oro en una cartera financiera.

Las formulaciones tradicionales en viales multidosis y con excipientes convencionales a menudo
sufren de oxidacion, contaminacion y degradacion con el tiempo, afectando su eficacia y
seguridad. En cambio, el enfoque innovador de ZPHC combina un vehiculo superior con
técnicas avanzadas de envasado para solucionar estos problemas.

2. Fundamentos cientificos de la innovacion de ZPHC

2.1 MIGLYOL® 812 N: un vehiculo farmacéutico superior

En el nucleo de la formulacion de ZPHC estda MIGLYOL® 812 N, un triglicérido de cadena
media (MCT) derivado de fuentes vegetales renovables. Investigaciones cientificas han
demostrado que posee propiedades Uinicas para su aplicacion en productos farmacéuticos:

e Baja viscosidad: entre 25 y 33 mPa-s a 20°C, lo que garantiza una distribucién uniforme
de los ingredientes activos (API) y una dosificacién precisa.

o Estabilidad excepcional a la oxidacidn: a diferencia de muchos vehiculos tradicionales,
MIGLYOL® 812 N es altamente resistente a la oxidacion.

o Alta capacidad de solubilizacidn: su naturaleza lipofilica permite disolver y estabilizar
APIs lipofilicos, asegurando que los compuestos sensibles permanezcan efectivos a largo
plazo.

Estas propiedades han sido verificadas mediante estudios técnicos y publicaciones cientificas que
confirman la estabilidad y pureza de MIGLYOL® 812 N en diversas formulaciones
farmacéuticas.

2.2 Inertizacidn con nitrégeno: creando un ambiente libre de oxigeno

Incluso los vehiculos mas estables pueden degradarse con la exposicion al oxigeno. Para evitarlo,
ZPHC emplea un avanzado proceso de inertizacion con nitrégeno durante el llenado y sellado
de cada ampolla, logrando:

¢ Reduccion del oxigeno residual: niveles por debajo del 1%, evitando la degradacién
oxidativa.

e Ambiente quimicamente inerte: protege incluso los APIs mas sensibles de la oxidacion.

e Mayor vida util: estudios de estabilidad acelerada han demostrado que los
medicamentos sellados con nitréogeno pueden mantenerse estables durante mas de 50
anos en condiciones optimas.



3. Pruebas cientificas de longevidad

3.1 Cinetica de estabilidad y modelos predictivos

Las pruebas de estabilidad acelerada utilizan modelos matematicos para estimar la vida util de un
medicamento. La eliminacion del oxigeno en el entorno del farmaco reduce significativamente la
tasa de degradacion, permitiendo que el API mantenga su potencia durante décadas.

3.2 Estudios comparativos

Los estudios han demostrado que las formulaciones tradicionales en viales multidosis pierden
eficacia con el tiempo debido a la oxidacidn y la contaminacion. En contraste, las ampollas
selladas con nitrogeno y formuladas con MIGLYOL® 812 N muestran degradaciéon minima,
incluso bajo condiciones extremas.

4. Evidencia clinica y preclinica de seguridad y eficacia

4.1 Estudios preclinicos

Ensayos en animales han demostrado que MIGLYOL® 812 N se absorbe rapidamente y no
presenta toxicidad significativa.

4.2 Uso clinico en humanos

Los MCT, incluido MIGLYOL® 812 N, se han utilizado durante décadas en formulaciones
inyectables y nutricion parenteral, lo que confirma su seguridad en humanos.

5. Valor estratégico: los medicamentos como inversion a largo plazo

5.1 Un recurso farmacéutico en tiempos de crisis

Durante conflictos y desastres, el acceso a medicamentos frescos puede ser un desafio. Las
ampollas de ZPHC, con su estabilidad de varias décadas, actian como una reserva estratégica,
minimizando pérdidas y garantizando disponibilidad.

5.2 Un activo en la seguridad nacional y global

Las ampollas de ZPHC pueden ser almacenadas por gobiernos y organizaciones humanitarias
para garantizar la disponibilidad de medicamentos en caso de emergencias globales.



6. Control de calidad, excelencia regulatoria y preparacion para el futuro

e Produccidn bajo estrictos estandares GMP.
e Estudios de estabilidad acelerada validan la longevidad de las ampollas.
e Cumplimiento con normativas farmacéuticas internacionales.

7. Conclusion

Las ampollas avanzadas de ZPHC no solo representan una nueva tecnologia de envasado, sino
una revolucion en estabilidad farmacéutica, ofreciendo:

Mas de 50 afios de estabilidad,

Dosificacion precisa y mayor seguridad,

Una reserva estratégica para crisis globales,
Validacion cientifica y cumplimiento regulatorio.

En un mundo incierto, invertir en las ampollas de ZPHC significa invertir en seguridad,
fiabilidad y el futuro de la salud global.

Lo standard d’oro nella stabilita dei farmaci: le fiale di
/PHC pronte per 50 anni

Introduzione

Nel mondo di oggi, caratterizzato da cambiamenti rapidi e incertezze globali, la necessita di
conservare farmaci efficaci per decenni ¢ piu importante che mai. Le fiale avanzate di ZPHC da
1 ml e 2 ml sono state progettate con una tecnologia innovativa per essere affidabili e durevoli
come I’oro.

Questo documento spiega le basi scientifiche di questi prodotti e perché rappresentano un
investimento strategico a lungo termine, garantendo che ogni fiala rimanga efficace e sicura
anche dopo 50 anni.



1. La necessita critica di stabilita a lungo termine nei farmaci

I farmaci tradizionali hanno una durata di conservazione che varia da uno a cinque anni in
condizioni standard. Tuttavia, in situazioni come guerre globali o interruzioni della catena di
approvvigionamento, i farmaci che si degradano rapidamente non sono una soluzione praticabile.

L’interesse scientifico e normativo ¢ sempre piu rivolto allo sviluppo di formulazioni capaci di
resistere per decenni senza perdere efficacia. Un farmaco con una durata cosi lunga diventa un
bene strategico, proprio come 1’oro in una riserva finanziaria.

Le formulazioni tradizionali con fiale multidosi e solventi convenzionali spesso subiscono
ossidazione, contaminazione e degradazione nel tempo, compromettendo 1’efficacia e la
sicurezza. L approccio innovativo di ZPHC combina un veicolo superiore con tecnologie
avanzate di confezionamento per risolvere questi problemi.

2. Fondamenti scientifici dell’'innovazione di ZPHC

2.1 MIGLYOL® 812 N: un veicolo farmaceutico superiore

11 cuore della formulazione di ZPHC ¢ MIGLYOL® 812 N, un trigliceride a media catena
(MCT) derivato da fonti vegetali rinnovabili. Gli studi scientifici hanno dimostrato che possiede
proprieta uniche per I’'uso farmaceutico:

e Bassa viscosita: tra 25 e 33 mPa-s a 20°C, garantendo una distribuzione uniforme degli
ingredienti attivi (API) e un dosaggio preciso.

o Stabilita eccezionale all’ossidazione: a differenza di molti veicoli tradizionali, MIGLYOL®
812 N ha una bassa suscettibilita all'ossidazione.

o Elevata capacita di solubilizzazione: la sua natura lipofila gli consente di dissolvere e
stabilizzare API lipofilici, garantendo che anche i composti pil sensibili rimangano efficaci
a lungo.

Queste proprieta sono supportate da dati tecnici e ricerche scientifiche che confermano 1’elevata
stabilita e purezza di MIGLYOL® 812 N in diverse formulazioni farmaceutiche.

2.2 Inertizzazione con azoto: creare un ambiente privo di ossigeno

Anche i veicoli piu stabili possono degradarsi se esposti all’ossigeno. Per prevenire questo
problema, ZPHC utilizza un avanzato processo di inertizzazione con azoto durante il
riempimento e la sigillatura di ogni fiala, ottenendo:

o Riduzione dell’ossigeno residuo: inferiore all’1%, prevenendo la degradazione
ossidativa.



e Ambiente chimicamente inerte: protegge anche gli API piu reattivi dall’'ossidazione e da
altre reazioni di degradazione.

o Maggiore durata di conservazione: studi di stabilita accelerata hanno dimostrato che i
farmaci sigillati in ambiente di azoto possono rimanere efficaci per oltre 50 anni.

3. Prove scientifiche della longevita

3.1 Cinetica della stabilita e modelli predittivi

Gli studi di stabilita accelerata utilizzano modelli matematici per prevedere la durata di
conservazione di un farmaco. L’ eliminazione dell’ossigeno dal sistema riduce drasticamente il
tasso di degradazione, consentendo agli API di mantenere la loro potenza per decenni.

3.2 Studi comparativi

Gli studi dimostrano che le formulazioni tradizionali in fiale multidosi perdono efficacia nel
tempo a causa dell’ossidazione e della contaminazione. Al contrario, le fiale di ZPHC sigillate
con azoto e formulate con MIGLYOL® 812 N mostrano una degradazione minima, anche in
condizioni estreme.

4. Evidenze cliniche e precliniche di sicurezza ed efficacia

4.1 Studi preclinici

Gli studi sugli animali hanno dimostrato che MIGLYOL® 812 N viene assorbito rapidamente e
non provoca tossicita significativa.

4.2 Applicazioni cliniche nell’'uomo

Gli MCT, incluso MIGLYOL® 812 N, sono ampiamente utilizzati in formulazioni iniettabili e
nella nutrizione parenterale, confermandone la sicurezza nell’uomo.



5. Valore strategico: i farmaci come investimento a lungo termine

5.1 Una riserva farmaceutica per le emergenze globali

Durante conflitti e disastri naturali, ’accesso a farmaci freschi puo essere difficile. Le fiale di
ZPHC, con la loro straordinaria stabilita, diventano una riserva strategica, riducendo le perdite
e garantendo disponibilita.

5.2 Un asset per la sicurezza nazionale e globale

Le fiale di ZPHC possono essere immagazzinate da governi e organizzazioni umanitarie per
garantire 1’accesso ai farmaci essenziali in situazioni di emergenza.

6. Controllo qualita, conformita normativa ed evoluzione futura

e Produzione sotto rigorosi standard GMP.
e Studi di stabilita accelerata validano la loro durata nel tempo.
e Conformita con le normative farmaceutiche internazionali.

7. Conclusione

Le fiale avanzate di ZPHC non rappresentano solo un nuovo metodo di confezionamento, ma
una rivoluzione nella stabilita farmaceutica, offrendo:

Stabilita per oltre 50 anni,
Dosaggio preciso e maggiore sicurezza,

Una riserva strategica per le crisi globali,
Validazione scientifica e conformita normativa.

In un mondo pieno di incertezze, investire nelle fiale ZPHC significa investire in sicurezza,
affidabilita e nel futuro della sanita globale.
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llac stabilitesinde altin standart: 50 yil dayanikli ZPHC

ampulleri
Giris

Glinlimiiziin hizla degisen diinyasinda, tedarik zinciri belirsizlikleri ve kiiresel ¢atismalar giderek
daha yaygin hale gelirken, ilaglarin on yillar boyunca etkinligini koruyabilmesi her zamankinden
daha kritik hale gelmistir. ZPHC'nin ileri teknolojiyle iiretilen 1 ml ve 2 ml ampulleri,
giivenilirligi ve dayamiklhihgiyla altin kadar degerli olacak sekilde tasarlanmigtir.

Bu belge, bu yenilikgi {iriinlerin bilimsel temelini agiklayarak, neden uzun vadeli stratejik bir
yatirim oldugunu ortaya koymaktadir. 50 yil sonra bile her ampuliin giivenli ve etkili bir ila¢
olarak kalmasi saglanmaktadir.

1. Uzun vadeli ilag stabilitesine duyulan kritik ihtiyac

Geleneksel ilaglarin raf 6mrii genellikle bir ila bes yil arasindadir. Ancak, kiiresel savaslar
veya uzun siireli tedarik zinciri kesintileri gibi olaganiistii durumlarda, hizl bir sekilde
bozulan ilaglar kabul edilebilir bir secenek degildir.

Bilimsel ve diizenleyici kuruluglar giderek daha fazla, on yillarca bozulmadan kalabilen ilag
formiilasyonlar1 gelistirmeye yonelmektedir. Boyle uzun raf émriine sahip bir {iriin, altin gibi
stratejik bir varhga doniismektedir.

Cok dozlu siseler veya geleneksel tasiyicilarla tiretilen ilaglar genellikle oksidasyona,
kontaminasyona ve zamanla meydana gelen kimyasal degisimlere maruz kalir. Bu, yalnizca
ilacin etkinligini azaltmakla kalmaz, ayn1 zamanda hasta gilivenligini de riske atar. ZPHC’nin
yenilikc¢i yaklasimu, iistiin bir tasiyiciy1 gelismis ambalajlama teknikleriyle birlestirerek bu
sorunlara bir ¢6ziim sunmaktadir.

2. ZPHC'nin inovasyonunun bilimsel temelleri

2.1 MIGLYOL® 812 N: Ustiin bir ilac tasiyicisi

ZPHC formiilasyonunun merkezinde, yenilenebilir bitkisel kaynaklardan elde edilen orta
zincirli trigliserit (MCT) olan MIGLYOL® 812 N bulunmaktadir. Bu tastyicinin ilag
uygulamalar icin ideal hale gelmesini saglayan bazi1 6nemli 6zellikleri sunlardir:



o Disuk viskozite: 20°C’de 25-33 mPa-s arasinda degisen viskozitesi sayesinde, aktif
farmasotik bilesenlerin (API) esit sekilde dagilmasini saglar, hassas dozlama ve yliksek
biyoyararlanim sunar.

o Olaganiistii oksidatif stabilite: Geleneksel tasiyicilara kiyasla MIGLYOL® 812 N,
oksidasyona karsi ¢ok daha dayanikhidir.

o Ustiin ¢éziindiirme kapasitesi: Lipofilik yapisi, yagda ¢éziinen API’leri stabilize etmeye
yardimci olur, bu da ilacin uzun yillar boyunca etkili kalmasini saglar.

Bu 6zellikler, bilimsel arastirmalar ve teknik verilerle desteklenmekte olup, MIGLYOL®
812 N’nin farmasotik formiilasyonlarda yiiksek saflik ve stabilite sundugunu
gostermektedir.

2.2 Azot inertleme: Oksijensiz bir ortam yaratma

En stabil tasiyic1 bilesenler bile oksijene maruz kaldiginda bozulabilir. Bu sorunun 6niine
gecmek i¢in ZPHC, ampulleri doldururken ve kapatirken gelismis bir "azot inertleme"
siireci kullanmaktadir:

e Oksijen seviyelerinin %1’in altina diisuiriilmesi, oksidatif bozulmayi énler.

o Kimyasal olarak inert bir ortam, reaktif API’leri oksidasyondan ve kimyasal
bozulmadan korur.

e Daha uzun raf 6mrii: Uluslararasi stabilite testleri, azot inertleme ile kapatilan
formiilasyonlarin 50 yildan fazla dayanabilecegini gostermektedir.

3. Uzun dmurltlagin bilimsel kanitlar

3.1 Stabilite kinetigi ve modelleme

Hizlandirilmis yaslanma testleri, ilaglarin uzun siireli stabilitesini tahmin etmek i¢in kullanilir.
Azot inertleme sayesinde oksijen maruziyetinin azaltilmasi, ilaclarin bozunma hizim
onemli olciide yavaslatmaktadir.

3.2 Karsilastirmali calismalar

Geleneksel ¢ok dozlu siseler ve eski tasiyicilar, oksidasyon ve kontaminasyon nedeniyle
etkinliklerini kaybederken, MIGLYOL® 812 N tabanh formiilasyonlar, hizlandirilmis
testlerde bile minimum bozulma gostermektedir.



4. Guvenlik ve etkinlige dair klinik ve preklinik kanitlar

4.1 Preklinik givenlik testleri

Hayvan ¢alismalarinda, MIGLYOL® 812 N’nin hizh bir sekilde emildigi ve toksisite
olusturmadig kanitlanmistir.

4.2 Klinik uygulamalar ve insan kullanimi

Orta zincirli trigliseritler (MCT'ler), enjeksiyonluk formiilasyonlarda ve parenteral
beslenmede yaygin olarak kullanilmaktadir, bu da giivenligini ve biyouyumlulugunu
kanitlamaktadir.

5. Stratejik deger: ilaclar uzun vadeli bir yatirim olarak

5.1 Kuresel krizlerde stratejik ilac rezervleri

Kiiresel savaslar, dogal afetler veya ekonomik ¢okiisler sirasinda ilaclara erisim simirh
olabilir. ZPHC ampulleri, onlarca y1l boyunca stabil kalabilme 6zellikleri sayesinde bir
"stratejik ila¢ rezervi" islevi gorerek kayiplari en aza indirir ve tedavi siirekliligini saglar.

5.2 Ulusal ve uluslararasi glivenlik agisindan kritik bir varlik

Hiikiimetler ve insani yardim kuruluslary, ZPHC ampullerini depolayarak acil
durumlarda ila¢ teminini giivence altina alabilir.

6. Kalite kontrold, dlzenleyici mikemmeliyet ve gelecege hazirlik

e GMP (iyi Uretim Uygulamalari) standartlarina tam uyumlu iiretim.
e Hizlandirnilmigs stabilite testleri, ampullerin uzun 6miirlii oldugunu dogrulamaktadir.
e Uluslararasi farmakope ve diizenleyici kurallara tam uyum.

/.Sonug

ZPHC’nin gelismis ampulleri yalmizca yeni bir paketleme teknolojisi degil, ila¢
stabilitesinde devrim niteliginde bir ¢oziimdiir.



50 yildan fazla stabilite saglayan benzersiz bir formiilasyon,
Dozaj hassasiyeti ve gelismis giivenlik,

Kiiresel krizler i¢in stratejik bir ilac rezervi,

Bilimsel dogrulama ve diizenleyici uyumluluk.

Belirsizliklerle dolu bir diinyada, ZPHC ampullerine yatirnm yapmak, saghk giivenligine
ve gelecege yatirnm yapmaktir.



