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Simplified Particle Size Measurement of Liposomes

Improves Product Quality

测量微脂粒直径以改进产品质量

Background
All biological tissues are composed of cells, which are microscopic subunits that provide for and perform all of the biochemical reactions required for growth and maintenance of a living system.  Housed inside each cell are a number of structures called “organelles” that effectively localize specific biochemical reactions, keeping the reactions separate from each other.  In much the same way that organs such as the heart and liver express specific functions in the organism as a whole, these sub-tissue structures carry out functions that permit the tissue to perform its task, however the organelles are much smaller.  And just as the organs and tissues are protected, supported and housed by skin, muscle, and bones, the organelles are housed and protected by the cell membrane.

所有的生物组织都由细胞组成，细胞是极微小的单元，生命的维持和成长所需的一切生化反应均由它们完成。细胞内有大量的细胞器，它们能有效地定位特定的生化反应，使之相互隔离。就象生命体中的心脏、肝脏之类器官各有其特殊功能一样，这些次一级组织的功能使组织得以完成其任务，只是这些细胞器太小了。正如器官和组织被皮肤、肌肉和骨头包裹、支撑和保护一样，细胞器被细胞膜包裹和保护。

The membrane is a semifluid structure made up of lipids, proteins, carbohydrates, and water.  One type of lipid is a class known as “polar lipids.”   These molecules exhibit a chemical characteristic in which one portion of the molecule can interact with water and the other part cannot.

膜是一种半流质的结构，由脂类、蛋白质、碳水化合物和水组成。其中一种脂类被称为“极性脂类”。这类分子表现出一种化学特性——分子的一部分亲水而另一部分则不。

The polarity of these lipids can be exploited to form a more pure structure that contains only the lipid.  When mixed with water, this type of lipid will spontaneous sly form a bi-layer, similar to the layering that occurs when non-stick cooking oil is poured into water.  Agitation causes the bi-layer to break up, forming small beads of the lipid - called “micelles” or “vesicles” - that are dispersed in the water. 

这些脂类的极性可以被利用，形成高纯度的脂类结构。和水混合时，这种脂类会自动形成双分子层，就象把烹调油倒入水中时发生的现象一样。搅拌会破坏双分子层，形成散布在水中的脂类的细珠——称为“胶团”或“泡”。

These micelles can be used to surround drugs for delivery to specific cell sites.  This structure is termed a liposome.  Since the cell membrane, acting as a gate to allow entrance of only certain substances, will respond to specific chemical features, the liposome can be tailored to the acceptability criteria of the cell membrane.  Thus, the tissue cell becomes a target of the highly specialized liposome.  The area of research that concerns these developments is called “drug targeting.”  Obviously, many considerations are involved in developing a drug delivery system such as a liposome.

这些胶团可以被用来包裹药物送到细胞内指定的位置。这种结构被称为微脂粒。由于细胞膜像大门一样，只许具有特定化学性质的物质进入；我们可以按可被细胞膜接受的标准订制微脂粒。这样，组织细胞就变成了特制微脂粒的目标。与此相关的研究领域称为“药靶”。显然，发展类似的药物输送系统要考虑许多复杂的问题。

Liposome Stability
In order to maintain liposome stability and shelf life, several factors must be considered. Temperature, pressure, liposome composition, drug stability, ionic strength, and viscosity all may have stabilizing or destabilizing effects (manifested as unacceptable shelf life).  One important measure of the instability is particle size.  Typically, liposomes must be smaller than 200 nm in order to pass through the blood system unobstructed.  In addition, liposomes of this size are smaller than bacteria, mold spores, and fungi, making the liposome easily separable from the microorganisms using a 200-nm filter.  An important goal is developing the ability to prepare liposomes of maximum size 100 nm to allow exclusion of most virus particles.

为了维持微脂粒的稳定性和寿命，几个因素必须考虑。温度、压力、微脂粒成分、药物稳定性、离子强度、粘度，这些因素都将影响效果是否稳定和寿命的长短。不稳定性的一个重要测量标准是微粒的尺寸。微脂粒必须小于200纳米才能没有障碍的穿过血液系统。另外，微脂粒比细菌、毒茵孢子、真茵都要小，用一个200纳米大小的过滤器可以很容易的将微脂粒从微生物中分离出来。技术发展的一个重要目标是制造最大为100纳米微脂粒，使其便于从大多数病毒微粒中分离出来。

Size Measurement
As a direct result of the need to control, modify, and stabilize the liposomes, size is a critical parameter to measure.  Thus, the growth of multilammelar structures, liposome agglomeration, membrane disruption, and microbiological contamination are of extreme importance and can be studied through particle size measurement.  The major obstacles to such measurement are dilution requirement, measurement duration, and inadequate instrumentation capability.  Dilution can result in misinterpreted data due to losses in particle-particle interactions or even destabilization of the preparation.  Long measurement duration by chromatographic means precludes rapid assessment of characteristics, while chemicals used in the measurement can adversely and misleadingly affect the structure size.  While photon correlation spectroscopy (PCS) instrumentation can be employed to shorten measurement duration (5 to 15 minutes) and measure ultrafine particles (3 to 6,000 nm), the liposomes are subject to PCS dilution requirements and potential destabilization, and a priori selection of particle size distribution models.

做为控制、修正和稳定微脂粒所需要的一个直接结果，大小是测量的一个极期参数。因此，？结构的生长、微脂粒的附聚（作用）、隔膜分裂、和微生物的污染是极其重要的，并可通过对微粒大小的测量进行研究。这样测量的主要阻碍是分裂需要（量）、测量延缓时间和器械操作法的能力不够充分。稀释法会致使数据被曲解，因为这样标本会失去微粒与微粒之间的互相作用、甚至于稳定作用。用色谙法进行长时间的持续测量意味着特性的预先快速评估，当在测量的时候使用化学制剂时会对结构尺寸造成错误的影响。虽然光子相互作用分光术可用于短时间（5至15分钟）的测量，并可测量极限为3至6000纳米的粒子，微脂粒受支配于色谙稀释法的需要、潜在的稳定作用和粒子大小分布模型的既定选择。

The Solution
The NanoTrac® employing the “Controlled Reference Method” surmounts all these issues.  The measuring period is within the range of 3 to 15 minutes, which reduces measurement time by 30 to 360 minutes as compared with chromatographic or electrophoretic procedures.  The measuring range of 3 to 6,000 nm covers the size of very small micelles as well as the larger liposomes.  Measurement is independent of concentration, allowing measurement at full strength (typically to 40%) without use of other chemicals or dilution, which can alter the liposome-emulsion components and cast doubt on test results.

NanoTrac®采用“受控参考法”克服所有的这些问题。测量时间在3至15分钟之内，相比色谙或电泳操作减少测量时间30至360分钟。测量范围在3至6000纳米之间，非常小的微胶粒和大微脂粒同样适用。测量不受浓度的影响，在没有使用其它化学制剂或稀释法的充分浓度（典型的为40%）下测量的结果是被承认的，如果使用其它化学制剂或稀释剂会改变微脂粒乳剂的成份和模型，从而影响测试结果的准确性。

The NanoTrac® can withstand ambient production area environment, so production personnel can perform the measurement in proximity to the process.  Lab time is freed to perform measurements requiring special training and skills.  Since no special technique or training is required, the learning period is short, but data precision does not suffer.

NanoTrac®可以经得起周围生产范围环境的影响，因此生产人员可以在近距离执行测量。随时都可以进行实验，测量不需要特别的培训和技巧。由于并不需要特别的技术或者培训，所以学习周期短，但这并不损坏数据的精确性。

Data from the production area are easily accessible and usable by others of various technical backgrounds, including engineering and quality control personnel.  NanoTrac® software provides easy save and recall of data records and can export data to common spreadsheet and database programs.  Data can be presented in NanoTrac® hard copy reports, saved to hard or floppy disks, or further customized to meet special report or presentation requirements.

生产范围所产生的数据容易获得，并可被其它多方面的技术背景所使用。
NanoTrac®软件可方便保存和恢复数据记录，并可导出数据到一般电子表格和数据库程序。数据可以以NanoTrac®的格式显示，保存到硬盘或软盘，或者按其他标准进行定制以满足特别的报告或显示的需要。

The superior design, combining solid-state lasers with computer technology, ensures reliable performance with a small footprint, saving laboratory bench space.  In addition, the stainless-steel cell and robust probe allow use of any organic solvent.
出众的设计——固态激光和先进的计算机技术——提供了小巧可靠的仪器，节约了实验台的空间。另外，不锈钢的样品池可以用于任何有机溶剂。
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